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N this paper we wish to present some of 
the neglected affections and lesions of 
the deep urethra; its acute disorders 

will not be taken up as they are readily 
recognized and the usual discussion given 
in textbooks of urology is adequate. Just 
the reverse, however, is true of chronic 
affections. In fact, among the various areas 


of the human body, readily accessible for 
diagnosis of chronic conditions, none is 
more neglected than is the deep urethra. 
Here is the meeting point of the urinary 
and genital tracts of the male. It is, there- 
fore, not surprising to find in this region 
affections associated with or causing bed- 


wetting in childhood, masturbation in 
youth, sexual disturbances and inflam- 
matory processes in adult life and urinary 
obstruction in old age. 

The widespread neglect of this part of 
the genitourinary tract may be attributed 
to several factors. Early cystoscopes were 
primarily designed to recognize and treat 
affections of the bladder, and to permit 
ureteral studies and catheterization. In 
consequence, a routme method of bladder 
examinations developed. Most of the time 
the deep urethra was not suspected as a 
likely seat of urinary disturbances or it was 
not regarded as worthy of serious atten- 
tion. Before better cystourethroscopes came 


into use routine methods developed and 
these for a considerable time seemed not 
only adequate but even advanced. 
Moreover, in the course of kidney studies, 
after ureteral catheters had been left in 
place, further study of the deep urethra 
was precluded; so our search for major 
diseases of the bladder, ureters and kidneys 
became restricted to a cystoscopic rut 
from which it was not usual to deviate 
unless there were symptoms definitely 
directing attention elsewhere. Another 
reason for neglect of the deep urethra is 
the fact that its symptoms often are 
referred to distant regions. Gastrointestinal 
disturbances, sexual affections, backache, 
nervousness, etc., frequently seem in no 
way connected with the prostatic urethra 
and yet often will promptly disappear 
after its abnormalities are corrected. 
Unless carefully made, deep urethroscopy 
is somewhat more painful than Is cystoscopy 
and in the past all of us at times have 
failed to find affections in this region 
because of our efforts to minimize pain. 
Another and more important cause of 
failure has been that too often we have 
seen only what we suspected and looked 
for, and after investigating the bladder and 
upper urinary tract we have been content 
to base our diagnosis upon the facts 
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obtained from the bladder, ureters and 
kidneys, and have guessed or hoped that 
the deep urethra was normal. A wide 
variety of lesions are to be found here and 
every one of us can recognize them if we 
but take the trouble to make a search with 
a good urethroscope. Among the lesions 
most frequently seen are: hyperemia and 
hyperesthesia of the verumontanum, utric- 
ulitis, papillomata, diverticula, calculi, 
foreign bodies, obstructing valves, fibrous 
contractions, obstructions of the seminal 
ducts, prostatic hypertrophy, bars, false 
passages, double deep urethra, fistulae, 
tuberculosis and carcinoma. 

Nearly all sexual disturbances arise from 
lesions of the verumontanum while practi- 
cally all obstructions are found back of it, 
that is between the verumontanum and 
the bladder. Pathologic processes are 
rarely found between the verumontanum 
and the external sphincter. 


URINARY FINDINGS AND SYMPTOMS 


While acute disorders of the deep urethra 
are very suggestive, and usually direct 
attention to this region, just the contrary is 
often true of chronic affections. The follow- 
ing list includes the majority of symptoms 
which may be associated with disturbances 
of the prostatic urethra: 

Urinary findings may be: pyuria, bac- 
teriuria, hematuria, spermaturia and blood 
in the semen. 

Symptoms associated with voiding may 
be: bed-wetting, undue frequency in void- 
ing during the day, undue frequency in 
voiding during the night, weak stream, 
pain on voiding, difficulty in voiding, 
dribbling after voiding and residual urine. 

Sexual symptoms may be: excessive 
masturbation, excessive sexual desire, loss 
of sexual desire, premature ejaculation, 
slow ejaculation, absence of ejaculation, 
weak erection, and no erection. 

Localized symptoms may be: backache, 
especially in the sacral region, aching in 
the rectum, deep-seated itching in the 
region of the bladder or perineum, deep- 
seated discomfort in the region of the 
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bladder neck, aching in the testicle, itchir g 
along the urethra, itching at the frenum, 
and a sensation as if there was a drop of 
urethral discharge, which does not appear 
at the meatus. 

General symptoms may be: weakness, 
restlessness, sleeplessness, lack of interest, 
loss of ability to concentrate, and poor 
memory. 

Gastrointestinal symptoms may be: poor 
appetite, indigestion, hyperacidity, gastric 
ulcers, and auto-intoxication. 

Lesions of the deep urethra sometimes 
exist without symptoms. 


DIAGNOSIS 


As previously stated, the diagnosis of 
nearly all affections of the deep urethra 
are easily made if this area is carefully 
studied with a good cystourethroscope, 
such as the McCarthy panendoscope. 

Symptoms cannot be relied upon except 
in focusing attention upon the prostatic 
urethra; they are of great value, however, 
in leading to investigations which u!ti- 
mately result in the correct diagnosis. 

Papillomata, cysts, bars, bands, diver- 
ticula, patulous ducts, false passages, 
double deep urethra, bullous edema, ab- 
normalities of the verumontanum, utricu- 
litis and contractions or bars at the vesical 
neck and hypertrophy are readily recog- 
nized when seen through a cystourethro- 
scope; they are almost surely overlooked, 
however, in casual cystoscopies with instru- 
ments designed solely for bladder work. 
In carcinoma of the prostate, the board- 
like hardness, when palpated per rectum, 
is of more diagnostic value than is the 
cystoscopic picture. Calculi of the prostate 
are shown on x-ray films; often, though, in 
studying the films they are not observed, 
because their existence has not been 
suspected. Hyperemic and hypersensitive 
conditions of the verumontanum are read- 
ily detected by the introduction of sounds 
and by endoscopy. 

Large diverticula, easily recognized Dy 
urethroscopic examinations and by urethro- 
grams, usually receive the needed atten- 
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tia but until recently the smaller ones, of 
more importance as far as focal infection is 
concerned, generally have been neglected. 
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nized as focal pockets. This statement is 
not by any means intended to give the 
impression that prostatic massage is not 


Fic. 1. Endoscope for deep urethral applications. Rounded edges make obturator unnecessary. 


Urethrograms and sometimes cystom- 
etrograms may prove of value in the 
diagnosis of vesical neck and deep urethral 
affections but time forbids their discussion. 

At times foci of infection in the prostate 
are readily suspected and easily recognized; 
at other times, they may be quite elusive. 
The chief trouble with urologists is not 
their failure to find the pus espressed by 
massage from these foci but failure to 
recognize the lesions and pockets endo- 
scopically and failure to employ modern 
means to eradicate them. Merely to con- 
tinue massage of the prostate indefinitely 
because pus can be expressed at each 
treatment is wholly inadequate. The history 
of symptoms of long-standing chronic 
prostatitis or of recurrent prostatitis should 
lead to a cystourethroscopic examination. 
This examination, however, should not be 
made until after sufficient massage and 
other treatment have been given to allay 
the inflammatory processes. An exception 
to this rule is when in the course of treat- 
mentand study, urethroscopic examinations 
are negative; in such cases, urethroscopy 
during a subacute flare-up may show pus 
exuding from ducts not formerly recog- 


the most valuable treatment for subacute 
or chronic prostatitis. It is only after an 
adequate course of massage or repeated 
courses of massage that deep urethroscopy 
is to be employed. Occasionally a pocket 
in the deep urethra can be seen only when 
its outlet is opened by the stream of 
irrigating fluid playing on it. Distant foci 
of infection, such as are found in diseased 
tonsils, abscessed teeth, etc., should be 
carefully sought and treated. Such lesions, 
at times, tend to act as feeders for diseased 
areas in the prostate and prostatic urethra. 
Chronic seminal vesiculitis may add con- 
siderable difficulties in making a differential 
diagnosis of prostatic focal infections. At 
times these conditions coexist. 

Congenital obstructive lesions, usually 
valve-like formations, occur in the region 
of the verumontanum or posterior to it. 
They may be in the form of cup-like folds 
or redundancies of the mucous membrane 
or like a diaphragm. Unless viewed with a 
cystourethroscope obstructing valves may 
not be recognized because sounds and 
catheters of good size may pass easily 
into the bladder and thereby mislead the 
urologist into thinking that a spinal cord 
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lesion or something else is the cause of the 
urinary obstruction. The history of con- 
genital valve obstructions are quite charac. 


Fic. 2. Mass of stones embedded in prostate gland. 


teristic and supplemented by a reasonable 
examination should lead to an_ easy 
diagnosis. 

Obstructive lesions of the deep urethra, 
when due to bars, hypertrophy of the 
prostate and carcinoma, are fairly well 
recognized by urologists but the general 
practitioner and general surgeon are far 
from being alert in suspecting and detect- 
ing these affections until well-marked 
symptoms have occurred. Studies of the 
deep urethra when obstructive prostatic 
symptoms are present should include the 
measurement of the distance from the 
innermost point of the vesical neck, or 
middle lobe, to the verumontanum. This 
is readily done by an assistant holding a 
rule along the side of the cystourethroscope 
as it is withdrawn. This measurement 
varies from 14 inch to 4 or more inches. 

A point of value in reaching a correct 
diagnosis when urinary obstructive lesions 
are suspected is comparison of the patient’s 
present voiding distance with the former 
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distance the urinary stream could 5e 
thrown. 

Another test with about the same 
significance is the voiding rate; that is the 
number of cubic centimeters of urine the 
patient, with a full bladder, can void per 
second. The normal varies from 10 to 30 
c.c. including starting and finishing. These 
tests are of considerable value. 

Benign tumors and cysts usually occur 
at the vesical orifice or in the region of the 
verumontanum, while pockets or small 
diverticula are most frequently seen on 
the floor of the deep urethra near the 
verumontanum or between it and the blad- 
der neck. These small pockets or focal 
infection are frequently neglected by 
urologists. 

Definite angiomata in the deep urethra 
are rare but varicose veins are of rather 
frequent occurrence and troublesome bleed- 
ing may follow their rupture. Bleeding may 
occur spontaneously, may be a terminal 
hematuria or may result only from 
instrumentation. 

A search for the cause, or causes, of 
persistent bed-wetting, excessive masturba- 
tion and sexual disturbances in males 
usually will be rewarded by finding definite 
pathologic processes in the deep urethra. 

Most psychiatrists and medical men, as 
well as many urologists, think sexual dis- 
turbances are largely psychic or due to 
age and have little or nothing to do with 
affections of the deep urethra. Excepting 
senile patients and those with sexual 
perversions, we are in complete disagree- 
ment with this opinion. While admitting 
the importance of the psychic element, the 
diagnosis and treatment of lesions of the 
deep urethra afford the most direct and 
satisfactory means of overcoming the exist- 
ing handicaps, even when psychic. 

As the average man is reluctant to admit 
his sexual weakness, one of the most 
important factors is to obtain the patient’s 
confidence and, by tactful and leading 
questions, to elicit the admission of such 
disability. Confidence, however, usua!ly 
can not be obtained without a painstak ng 
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examination. A large percentage of patients 
with sexual disturbances, poor erections 
and lack of sexual desire are overlooked 


¢ 
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Fic. 3. Air cystogram of same patient; lower stone is in 
prostate gland. 


because leading questions are not asked in 
history-taking. When sexual weakness is 
suspected, more frank information is ob- 
tained if the patient is asked not “Are you 
weak sexually,” but “How long have you 
been weak sexually?” or, after some 
particular trouble has been found, ask the 
patient “How long it has been causing 
sexual weakness.” Many patients think 
premature emissions are temperamental 
characteristics and have no idea that most 
of the time they are caused by definite 
lesions of the verumontanum and _ the 
urethra, or prostate surrounding it, which 
produce the precipitate ejaculations. As 
regards the age factor, we may compare 
the sexual organs to automobiles; cars are 
not discarded just because trouble has 
arisen. Proper repairs may add thousands 
of miles of useful service even to old cars 
and again they may be nearly as good as 
new; at least much better than they were 
before the repairs or adjustments were made. 
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Small anemic-looking penises, or those 
which are large and flabby, should suggest 
the likelihood of sexual weakness, regard- 


Fic. 4. Drawing showing one stone embedded in pros- 
tate, also one lying loose in bladder. 


less of the patient’s admission. Many 
with sexual weakness, without discernable 
lesions, will obtain excellent results from 
the treatment ordinarily employed for 
hyperesthesia or hyperemia of the veru- 
montanum. The question of sexual perver- 
sions is largely of interest concerning the 
prognosis but such discussion would take 
us too far afield. 

Most patients with sexual weakness 
respond well to treatment and greatly 
appreciate the service rendered. During 
the depression every part of our work has 
decreased markedly except with those who 
have come on account of sexual affections 
or for transurethral prostatic resections; 
these satisfied patients have found many 
friends and acquaintances in need of 
similar attention. 

Judged by our own work before we 
began an intensive study of the deep 
urethra, we feel that it is not an exaggera- 
tion to say that in the practice of 95 per 
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cent of urologists there are enough minor 
affections of the prostatic urethra which 
are neglected or overlooked each year to 


Fic. 5. Drawing showing pus exuding from two pockets 
in deep urethra. This type lesion is often present in 
chronic recurrent prostatitis. 


pay office rent, or even more. 


TREATMENT 


The treatment of most of the lesions of 
the prostatic urethra is quite satisfactory, 
once the diagnosis is made. Sufficient 
preliminary treatment of urethral and 
prostatic inflammations, as already stated 
under diagnosis, should be given to bring 
acute or subacute conditions well under 
control before the employment of cysto- 
urethroscopic measures. Meatotomy should 
be done if a 26 F. bulb cannot be introduced 
into the urethra. Strictures, if present, 
should be dilated sufficiently to permit 
easy instrumentation. Preliminary treat- 
ment with urinary antiseptics should be 
administered if past experience has shown 
that the patient is likely to have an 
inflammatory flare-up or urethral chills 
and fever following instrumentation. In 
such instances we are under the impression 
that hexamethyline intravenously just be- 
fore, or perhaps after, cystourethroscopic 
treatment lessens the tendency to chills 
and fever. 
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Apart from massage of the prostate, 
treatment of urethritis and dilatation of 
urethral stricutres, there are two agenc es 
upon which we rely for eradication of most 
of the disorders and lesions of the deep 
urethra. The therapeutic agencies here 
referred to are high frequency current and 
silver nitrate. The former is employed for 
all abnormalities except those involving 
the verumontanum, and even here the 
high frequency current is used to destroy 
neoplasms; our experience, however, has 
led us to the opinion that topical applica- 
tions of silver nitrate are much better than 
is high frequency current for hyperesthesias 
and hyperemias associated with sexual 
disturbances. In order to lessen the pain 
associated with applications of silver ni- 
trate to the verumontanum an endoscope 
with rounded edges is employed so that an 
obturator is not needed. The urethra is 
observed during the introduction of the 
endoscope. When the verumontanum comes 
into view, phenol 50 per cent in glycerine 
(Grant’s solution) is applied with an 
applicator wrapped with cotton. This 
smarts for a second but immediately its 
anesthetic action becomes effective. Silver 
nitrate, usually a 20 per cent aqueous 
solution, is then applied to the verumon- 
tanum. The pain, both immediate and late, 
is as a rule insignificant and rarely is 
sufficient to cause the patient to cease the 
treatment as they often did after ordinary 
applications of silver nitrate. This endo- 
scope is not a value for diagnosis but is 
used only for treatment. 

For years we used the fulgurating current 
for destruction of neoplasms and valves of 
the deep urethra as well as the tissue over- 
lying calculi, pockets, cavities or tunnels 
found in this region, when these lesions 
appeared to be productive of symptoms or 
when there was reason for believing they 
harbored infection. Since the advent of 
the cutting current, its use at times has 
greatly facilitated the removal of pocketed 
foci by resection or by the removal of the 
roof of tunnels, diverticula and false pas- 
sages in the prostatic urethra. With this 
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current, blind pockets are made into open 
grooves or, if possible, they are entirely 
resected. 

The coagulating current is still em- 
ployed for neoplasms, cysts, and bullous 
edema. The cutting current is used for 
most of the obstructing lesions, benign or 
malignant. 

Narrowing or contractions of the ejacu- 
latory ducts are sometimes found to be 
emenable to dilatation with small catheters 
or bougies. 

Stones in the prostate may cause pain, 
frequency, pyuria and bacteriuria; in such 
cases the calculi have been freed by 
fulguration or transurethral resection of 
the overlying tissue after which the stones 
were removed by cystoscopic forceps or by 
the resectoscope loop. In this manner 
prostatic calculi have been removed from 
II patients. Many prostatic calculi pro- 
duce no symptoms and increase in size 
very slowly; these apparently are those 
well embedded in the prostate and the 
ducts, if any, leading to them are small and 
may not be visible through the endoscope. 
When productive of no symptoms the 
stones have been left alone. Figure 3 
shows a large calculus which had been in 
the prostate at least twelve years; there 
was also one of similar size in the bladder. 
After considerable deliberation, we decided 
upon transurethral resection of the tissue 
from around the stone and to push it back 
into the bladder; this was done and then 
the prostatic bed and bar at the vesical 
neck were reescted. After stopping the 
bleeding, which did not amount to much, a 
Ravich lithotrite was introduced, both 
stones were crushed and washed out. In 
five days the patient, relieved of his former 
tenesmus, went home and he has had no 
further trouble. 

Briefly a few other case reports will be 
given to show some of the unusual types of 
conditions which may be found by careful 
study of the prostatic urethra. Thanks to 
modern instruments and equipment, splen- 
did results have been obtained in the 
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treatment of many of these affections, and 
mostly by transurethral work. 


One patient, sixty-one years of age, had a 


—-- 


Fic. 6. Air cystogram showing massive ureterocele 
which at times suddenly stopped flow of urine. 


double deep urethra from a point half way 
from the verumontanum to the vesical orifice, 
at which there was an obstructing fibrous con- 
traction. This part of the prostatic urethra was 
like a double-barrel shotgun turned sideways; 
the cystoscope could be passed above or below 
the tissue separating the two channels. With a 
McCarthy resectoscope passed through the 
upper channel it was easy to resect the tissue 
beneath. This double deep urethra may have 
been congenital although, due to the existence 
of a very troublesome urethral stricture in the 
anterior urethra, which had necessitated much 
previous dilatation with sounds, we are in- 
clined to think that the lower channel was a 
false passage of long standing. 

At the present time we have under observa- 
tion another patient, fifty-five years of age, 
with a similar condition which undoubtedly is 
congenital as there is no history of instrumenta- 
tion which could have caused it. The only 
instrument which had been passed was a 
cystoscope; cystoscopy had been done in one of 
America’s most famous urologic clinics and 
was not followed by symptoms which in any 
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way suggested that a false passage had been 
made. Incidentally it might be mentioned that 
in spite of careful cystoscopic demonstration of 
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opened into the rectum. Colored solutions 
injected through the urethra would pass into 
the rectum but very little urine entered the 


Fic. 7. Drawing showing pocket in deep urethra. Insert gives view of pocket, also bar and lateral lobe formation. 
This was corrected by transurethral resection. 


this patient to several attending physicians 
and medical students by a well-known urolo- 
gist, the double-barrelled character of the deep 
urethra was not noted. Whether this was due 
to the urologist or to the type of instrument he 
employed we are unable to say. It is probable 
that the urologist was using a cystoscope 
designed for looking only into the bladder and 
that he only saw what he was looking for. The 
patient has no very disturbing symptoms 
except a mild degree of sexual weakness and 
increasing difficulty in voiding. It is our pur- 
pose, later, to correct this abnormality by 
resecting the tissue between the channels and 
also at the bladder neck just as was done on the 
case previously mentioned. 

Another patient, forty-two years of age, had 
a false passage on the floor of the deep urethra 
but the channel was incomplete and while the 
cystoscope could be introduced into the pas- 
sage, it could not be passed through it or over 
it into the bladder nor could a sound or a 
catheter be passed into the bladder. Tapering 
filiform bougies sometimes could be introduced 
into the bladder but at other times this was 
impossible. In the anterior part of the false 
passage there was a small fistulous tract which 


rectum when the patient voided. Transurethral 
relief would have been easy to accomplish if 
we had been able to pass a cystoscope. Fearing 
complete retention from the increasing obstruc- 
tion, suprapubic cystotomy was decided upon 
and with a sound introduced through the 
urethra into the false passage, the overlying 
prostatic tissue was cut transvesically with the 
resection current. This then permitted the 
passage of the sound into the bladder. A supra- 
pubic drainage tube was left in place and ten 
days later, by transurethral resection, the 
abnormal tissue and the obstructing bar at the 
vesical neck were removed. Convalescence was 
uneventful and the patient now voids a free 
stream and sounds or catheters are passed 
without difficulty. The urethrorectal fistula 
healed within a month. Had we known the 
operative procedure could have been carried 
out as easily as it was, all of it could have been 
done at once instead of in two stages. 
Another patient, forty-five years of age, with 
an intractible gonococcal infection of (ive 
years’ duration, in spite of much treatment by 
many urologists, was found to have two long, 
irregular pockets in the prostatic urethra 
posterior to the verumontanum. This patient 
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was seen before we had a resectoscope, and the 
prostatic tissue overlying the pockets was 
destroyed by fulguration just as we treat in- 
fected glands of Littré which do not admit 
electrodes; the tunnels were made into open 
trenches. The patient had an_ uneventful 
convalescence and within a month was free 
of gonococci. Three months later he was 
married; his wife was observed for six months 
subsequently and did not develop gonorrhea. 

Following gonococcal prostatic abscesses 
which rupture into the urethra nearly always 
there will be found pockets, cavities or tunnels 
leading into the substance of the gland, but 
unlike the case just mentioned, gonococci, as 
a rule, do not remain a very long time in such 
foci, as do colon bacilli and staphylococci. 

A patient thirty-one years of age, who had 
never been able to have an ejaculation was 
found to have a well-marked transverse band 
which covered and flattened the verumonta- 
num; the band was evidently congenital and in 
some way, we are unable to explain how, caused 
this unusual symptom. With cystoscopic 
scissors the band was cut on each side of the 
verumontanum which then came into a 
rounded mass, thereafter ejaculation became 
normal. 

Another patient, forty-two years of age, with 
a persistent pyuria and bacilluria which pre- 
vented his getting insurance at a reasonable 
rate, had tried in many places in America, 
Europe and Asia to get the condition corrected. 
As he had been subjected to many cystoscopies 
by many experts, it was with difficulty that we 
persuaded him to allow us to look into his 
urethra and bladder. Finally, however, he 
consented and with a cystourethroscope we 
found a small blind tunnel leading backwards 
from a point midway between the verumonta- 
num and the vesical orifice, slightly to the left 
of the midline. The roof of this blind pocket 
was destroyed by fulguration, making of it an 
open trench instead of a tunnel; this area 
healed within two weeks, after which the urine 
became clear. 

Two months later we saw another patient, 
forty-four years of age, with a similar history 
as regards futile efforts in many urologic centers 
to tind the cause of a persistent pyuria and 
baciiluria. As all previous studies had shown 
the bladder to be normal, and that normal urine 
Was coming from both ureters, the patient 
objected to further cystoscopy. After some 
persuasion and after agreeing not to catheterize 
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the ureters, we were allowed to look into his 
bladder. The ureters appeared normal as did 
the vesical mucosa. Upon withdrawing the 


Fic. 8. Lower part of enormously dilated ureter from 
upper pole of double kidney. This ureter enters in 
deep urethra. Kidney on opposite side normal. 


cystourethroscope into the deep urethra, a 
small slit was seen on the left side of the floor of 
the urethra between the verumontanum and 
the bladder neck. This was readily catheterized 
and 380 c.c. of cloudy urine were drawn off. 
Subsequent studies and _ pyeloureterograms 
showed that the ureter which opened into the 
deep urethra led to a hydronephrotic half of a 
double kidney. Figure 8 shows the massive 
hydroureter which drained into the deep 
urethra. 

An unusual urinary obstruction in a patient, 
aged nineteen, was found to be caused by a 
diverticulum involving the lower left part of 
the bladder and undermining the vesical neck. 
Before the patient was seen it had been our 
impression that diverticula were always caused 
by obstructions and we were unaware that in 
rare instances a congenital diverticulum could 
cause obstruction of the urine, partial or com- 
plete. The patient had had difficult voiding all 
of his life. This had grown worse for the past 
four years. Exhaustive urologic studies failed 
to show any abnormality of the urethra or 
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vesical neck to account for the obstruction. 
The left ureter opened into the diverticulum 
and could not be catheterized. The right kidney 
was found to have unusually good functional 
activity, the left was practically functionless. 
The patient was in splendid health except for 
his inability to void. He played a good game of 
football in spite of the necessity of being 
catheterized between halves. He could void a 
little at times. With considerable doubt as to 
relief, we advised him to have the atrophic 
kidney and ureter removed at one operation 
and at a later one to have a diverticulectomy. 
Much to our gratification free voiding followed 
as soon as the suprapubic incision closed. 

Another unusual bladder neck obstruction 
in a patient, aged thirty-seven, was a massive 
ureterocele which at times caused sudden 
stoppage of urine and incomplete emptying of 
the bladder. The cystogram (Fig. 6) shows a 
large ureterocele which at times closed the 
vesical orifice and cut off the flow of urine. 
The urine was negative except for occasional 
red blood cells. Cystoscopy was painful and 
unsatisfactory because of the obstructing mass. 
Not suspecting ureterocele the mass was re- 
moved through a suprapubic cystotomy inci- 
sion. Not until the time of the operation was the 
tumor known to be cystic. The thin enclosing 
wall was lined on both sides with mucosa. 
Subsequent studies showed that the ureter 
was greatly dilated; only a trace of indigo 
carmin could be detected after prolonged obser- 
vation. We have been unable to find a report of 
a similar case in which the vesical orifice of the 
deep urethra was blocked in this manner by a 
massive ureterocele. 
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At the outset it was stated that the 
prostatic urethra was the most neglected 
area of the human male, and we feel tliat 
the foregoing studies now permit another 
general statement, namely, that unlike 
ancient Achilles, protected by a perfect 
armor except at the heel, modern man has 
his most vulnerable point at the prostatic 
urethra, where its many lesions, major and 
minor, result in effects and bi-effects, near 
and remote, with a great variety of symp- 
toms, leading and misleading, which justify, 
it is hoped, the attention we have devoted 
to this part of the minor affections and 
lesions found in this small but important 
area. 


SUMMARY 


Attention is directed to the importance 
of more careful and well-timed studies of 
the prostatic urethra. The symptoms of 
disorders in this area are numerous but 
often are misleading; they are of value in 
leading to investigations which result in 
correct diagnoses. 

The diagnosis is not difficult if studies 
are made with a good urethroscope. 

If employed with reasonable skill and 
cystoscopic dexterity, the treatment of 
chronic affections and lesions of the deep 
urethra is generally quite satisfactory. 

The high frequency current, cutting and 
fulgurating, and topical applications are 
the agencies usually employed. 
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SURGICAL TREATMENT OF 


ACUTE AND CHRONIC EMPYEMA* 


pyema reveals the fact that most of 

the contributions deal with the 
value of some particular method of treat- 
ment. Many of the publications are con- 
cerned with the comparative results of 
the closed versus the open method of 
drainage, others advocate some special 
type of apparatus and many old and 
discarded means of treatment have been 
rediscovered. 

The subject of empyema thoracis is one 
of extreme interest especially since the 
World War. At that time thousands of 
cases were studied and some very definite 
principles enunciated which reduced the 
mortality of this disease from more than 
40 to less than 5 per cent. 

Empyema thoracis may be briefly de- 
scribed as a collection of purulent material 
within the pleural space. It may be on one 
side or both sides and a survey of reports 
would indicate that it occurs a little more 
frequently on the right than on the left. 
Bilateral empyema is not uncommon. The 
amount of fluid present may vary from a 
few cubic centimeters to more than a 
liter. We recall one case in which the entire 
amount was less than 10 c.c. The pus is 
usually located in the _postero-inferior 
aspect of the pleural space chiefly on 
account of the position of the patient in 
bed. It may occur at any place and not 
infrequently is located in the fissures of 
the lung, the so-called interlobar empyema; 
mu'tiple pockets of pus are occasionally 
encountered. 

lhe commonest cause of empyema is a 
pleurisy which develops in the course of 
pneimonia. It not infrequently follows 


A PERUSAL of the literature of em- 


L. WALLACE FRANK, M.D., F.A.C.S. 


LOUISVILLE, KY. 


influenza and is rather commonly asso- 
ciated with tuberculosis. Empyema fre- 
quently results from stab wounds of the 
chest or gunshot wounds. It may be due to 
the rupture of a lung abscess and in such 
case we usually have a pyopneumothorax. 
The common infecting organisms are 
pneumococci, streptococci, staphylococci, 
in the pyogenic empyemas and the tubercle 
bacillus when tuberculosis is the primary 
disease. The anaerobes are frequently 
found in those cases which have been due 
to the rupture of a lung abscess in the 
pleural space. 

The symptoms of empyema are so well 
known that there is no need to even men- 
tion them. There is one thing, however, 
which I want to stress; namely, in any 
case of pneumonia which does not clear up 
in a reasonable length of time x-rays of the 
chest should be made. Delayed resolution 
of pneumonia is rather rare and empyema is 
rather common. Hence in a case that con- 
tinues to have elevation of temperature, 
with or without cough, the presence of pus 
in the pleural cavity should be suspected. 
Roentgenograms will prove or disprove its 
presence. We do not advocate exploratory 
puncture until the patient has been x-rayed. 
Abscess may be present and in such case 
an exploratory puncture should not be 
done unless one is certain that the pleural 
cavity is obliterated by adhesions, for 
leakage along the needle tract may occur 
with resulting empyema. 

The diagnosis of empyema may be made 
on the symptoms and physical signs alone. 
The extent and location of the purulent 
collection should be determined by the 
x-ray and as previously mentioned it should 


* Read before Jefferson County Medical Society. 


34 ; 
1e 
it a 
: 
<u 
ct 
Ic 
d 
ir 
» 
d 
d 
t 
yf 
yf 
t 
n 
n 
S “has 
d 
= 
f 
| 


212 American Journal of Surgery 


be employed as a routine method of 
investigation In every case of pneumonia in 
which there appears to be delayed resolu- 
tion. By such studies we can determine 
whether or not the pus is in the free cavity 
or whether it is loculated or, if in the 
interlobar space, one may determine 
the exact position and to which part of 
the chest wall the collection is nearest. 

Berry and Childs have written a most 
interesting article concerning the fissures of 
the lung and their importance. The diffi- 
culty of diagnosis in interlobar collections 
of pus is emphasized and the relationship 
of the fissures to the chest wall is exceed- 
ingly well described in their article. 

Empyema_ associated with bronchial 
fistula is not uncommon. The symptoms 
are those of lung abscess, namely pain, 
fever and later expectoration of a large 
amount of foul purulent material, often 
blood-stained. The differential diagnosis of 
these two diseases is made chiefly by 
x-ray studies and the pictures should not 
only be made anterioposteriorly and lat- 
erally but also obliquely. The x-ray picture 
of empyema associated with bronchial 
fistula is characteristic in that the fluid 
level when the films are made in the upright 
posture is absolutely horizontal to the long 
axis of the body. This same characteristic 
is noted when there is a pyopneumothorax 
due either to the leakage of air into the 
pleural cavity following aspiration or 
rupture of a few lung alveoli as the result 
of an infarct, small abscesses, etc. 

The ordinary observer as well as the 
everyday surgeon or practitioner hardly 
realizes the immense toll of human life 
empyema takes. As we thought over our 
own experiences with this disease it was our 
belief that in the past few years the 
mortality had been nil. Yet in reviewing 
our last 50 consecutive cases we found 
that there had been 4 deaths, a mortality of 
8 per cent. Unfortunately we have not 
separated our cases into children and 
adults and it might be said that there is a 
wide divergence in the mortality statistics 
of the different age groups. Whitmore 
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(1919) reports 100 cases with 6 deaths and 
Wynn (1920) reports 56 cases with 4 
deaths. The mortality of children under 
two years of age as stated by Holt was 67 
per cent. Alexander and Sheik in a ten-year 
period reported a mortality of 30.5 per cent 
in the same age period and Douglas in a 
small series give 15 per cent as does also 
Mueller. In a series of 99 cases of empyema 
following pneumonia the last author reports 
6 deaths, a mortality of 6.1 per cent. 
Ochsner and Gage noted that the highest 
mortality among 124 cases was above the 
fourth decade. Their report includes com- 
parative incidence and mortality figures of 
the white and colored races and also the 
result obtained by the different methods of 
drainage employed. The mortality of 
the entire group was 15.3 per cent, 82.2 
per cent of the group were either cured 
or greatly improved. 

In reviewing our own deaths we find 
that the first death occurred early in 1919 
in a case of empyema due to influenza. 
Our second death was the result of a 
pneumonia following operation for chronic 
empyema in which the empyema cavity 
was reoperated on by us in order to remove 
a foreign body (piece of rib) which was 
there as the result of the first operation. 
The third patient we were unable to save 
was a child. This baby, aged less than two 
years, had had an empyema which occurred 
as a part of a general sepsis. He had 
recovered from the sepsis and also from the 
empyema but died while being operated on 
for chronic osteomyelitis, another conse- 
quence of his septicemia. Our last death 
was one of gangrene of the lung associated 
with empyema. 

Two great principles underly the cura- 
tive treatment of empyema, one thorough 
drainage and the other the obliteration of 
the empyema cavity by re-expansion of 
the lung. 

One method of re-expansion of the lung 
in open pneumothorax was explained by 
Weissgeiben in 1879, as due to positive 
pressure within the bronchial tree. Such 
pressure is increased by coughing, crying 
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and exhaling against resistance, etc. We 
start all our patients blowing balloons or 
becin the use of the Wolf bottles within 


Fic. 1. Entire right chest full of pus which developed in 
course of pneumonia in a child of six years. 


two or three days after operation. Such 
exercises Increase the positive intrabron- 
chial pressure and tend to blow the lung 
up to the chest wall. We have under 
observation at the present time a child who 
had a large pyopneumothorax and in whom 
the lung seemed entirely collapsed. Fol- 
lowing his operation we had him blow into 
toy balloons and within three days the 
lung filled about four-fifth of the chest 
cavity. 

Further expansion of the lung following 
open drainage is due to the contraction of 
the scar tissue at the site of the contact of 
the visceral and parietal pleura as was 
shown by Roser in 1878. This gradual con- 
traction of the scar tissue pulls more of 
the lung up to the chest wall and this 
process continues until the empyema cavity 
is completely obliterated. If after a reason- 
able length of time the lung shows no 
tendency to expand negative pressure in 
the pleural cavity must be established and 
this can be done in any number of ways. 

The most important phase in the treat- 
meat of empyema is the evacuation of 
the purulent material. Experience has 
wn that open drainage should not be 

t.blished while the pneumonia is still 
ac’.ve. In cases of pneumonia due to the 
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pneumococcus, empyema usually does not 
develop until the pneumonia has undergone 
resolution. This, however, is not true in 


Fic. 2. End result following open drainage. This patient 
was entirely well at end of six weeks. Apparent 
scoliosis is largely due to position of child when picture 
was made and it had entirely disappeared at end of 
three months.! 


cases of pneumonia due to the strepto- 
coccus. In such cases the empyema devel- 
ops while the pneumonic process is still 
active. Open drainage of such cases leads to 
high mortality and it was just this; namely, 
too early operation, that led to the high 
mortality of empyema during the World 
War. The Empyema Commission who 
studied these cases stated that the evacua- 
tion of pleural exudate by operation early 
in the disease involves greater risks without 
compensating benefits than the removal 
by aspiration. Graham and Bell explain 
the high mortality of early open operations 
by the fact that when the vital capacity is 
low a small opening in the pleura is more 
likely to induce fatal asphyxia than when 
the vital capacity is high. In pneumonia the 
vital capacity is so low it often equals the 
tidal air requirements, in such case any 
opening may be followed by fatal asphyxia. 
Such is not true when good adhesions are 
present or when the mediastinum has 
become fixed and made rigid by induration 
and inflammatory exudate. 

We have never considered thoracotomy 
an emergency operation. In fact we have 
preferred to wait until the pus has become 
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well localized before doing any surgery. 
In those patients in whom there is marked 
circulatory disturbance due to pressure 
we have practiced repeated aspiration until 
the pus has localized. We are firmly con- 
vinced that operation either by the so- 
called closed or open method is not 
indicated unless frank pus is present. When 
the fluid is thin or only turbid it is our 
practice to use repeated aspiration. This 
we continue until the fluid withdrawn is 
creamy pus. 

We always study the bacteriology of the 
aspirated fluid. When no infecting organ- 
isms can be found we believe that tuber- 
culous empyema exists and the scope of 
this paper does not permit its discussion. 

After the pus has localized or when 
sufficient time has elapsed for strong 
adhesions to form, operation should be 
done. We are certain that too early oper- 
ation leads either to death or the pocketing 
of pus in different places within the pleural 
space. In conversations with doctors we 
have heard many state that they carefully 
examined the empyema cavity by palpa- 
tion to break up any adhesions that might 
be present. This we have never done and to 
date we have not had a single case fail to 
close or to develop multiple pockets. 
We do think that palpation, in order to 
ascertain that drainage is at the most 
dependant part, should be done when any 
doubt exists as to the extent of the pus 
pocket. 

We have always preferred rib resection 
and the insertion of two rubber drainage 
tubes in all cases of empyema. Why the 
two drains? Just this, that there may be 
many fibrin clots within the empyema 
cavity. When two drains are inserted, each 
with two lateral openings in addition to 
those at the end, we feel that there is very 
little chance of the exudate blocking all 
drainage openings. It has been our observa- 
tion that drainage between the ribs either 
by puncture or incision is not satisfactory. 
The intercostal spaces in some individuals 
are very small, in children much too small 
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to permit the insertion of a tube which wll 
establish adequate drainage. 

Much has been written of the ill effects, 
especially as to posture, of rib resection in 
children. We have seen some patients who 
have developed a tendency to scoliosis but 
this is the exception and not the rule. A 
little attention directed to the proper 
posture easily overcomes this objectionable 
feature. 

The advantage of closed drainage has 
been greatly stressed. It may be that we 
are too old to adopt new and we cannot say 
untried methods, because in the hands of 
many they have proved satisfactory, but it 
has been our practice not to change meth- 
ods so long as the procedure we employ 
proves satisfactory and the end-results 
are as good as obtained by others, regard- 
less of the type of treatment employed. 

Many writers in their discussion of 
empyema have stressed the importance of 
irrigation of the empyema cavity. This 
irrigation is done either with hypochlorite 
solution, normal saline or a weak solution 
of some of the anilin dyes such as acri- 
flavine. It is stated that gentle irrigation 
not only allows the measurement of the 
diminishing size of the empyema cavity but 
that the fibrin clots are dissolved and 
obstruction to the tube prevented by such 
irrigation. It has been our practice not to 
irrigate. We have never seen the necessity 
of it and in but rare instances have we 
noted obstruction to the drainage tube by 
fibrin clots. When this has occurred we have 
removed the tube, cleaned and re-sterilized 
it and then put it back or when the cavity 
has already become markedly reduced in 
size we have taken the original tube out 
and re-inserted a smaller one. Irrigation 
requires the attendance of a nurse or 
prolonged hospitalization. In this day of 
economic depression we have tried to cut 
the hospital stay of the patient as much as 
possible and in the usual case this has 
amounted to about five or six days. Where 
no irrigation is to be employed any indiv d- 
ual can be instructed as to the changing of 
the dressing and hence the patient can ¢ 
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er. home much earlier. Our results com- 
pare favorably with any so far published; 
if we exclude from our deaths the one due 


Fic. 3. Case of chronic pyopneumothorax of two years’ 
duration. It resulted from inadequate drainage of an 
acute empyema. Adequate drainage failed to obtain 
obliteration of abscess pocket and thoracoplasty was 
done in three stages. 


to gangrene of the lung with rupture into 
the pleural cavity and the one where the 
patient died from an operation for osteo- 
myelitis, our mortality is only 4 per cent 
and as previously stated we have not had a 
single case which failed to close. 

Many contributions to the literature of 
empyema thoracis discuss various types of 
drainage. Hart reports excellent results 
with tidal irrigation. Bettman prefers the 
closed method with the establishment of 
negative pressure within the pleura. Hed- 
blom says that closed drainage is not done 
to avoid rib resection but to safeguard the 
life of a very ill patient and in the less ill 
closed drainage gives the “de luxe” 
treatment. Dana suggested aspiration of 
the pus and the injection of air in the same 
quantity as the pus withdrawn. Such 
procedure has been in use in the treatment 
of tuberculous empyema. Elias in 1925 
ad. ised this technique in non-tuberculous 
em>yvema and Davis even at an earlier 
dats suggested evacuation by aspiration, 
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irrigation and air replacement. Personally 
we prefer rib resection and the so-called 
open drainage. When we say open drain- 


Fic. 4. leuk following thoracoplasty. Complete 
collapse was not obtained; anterolateral thoraco- 
plasty was performed and after this procedure com- 
plete cure was obtained. 


age we mean that negative pressure is not 
established and the drainage tube is cut 
off close to the chest wall and covered with 
the dressing. Really this should be con- 
sidered closed drainage in that the dress- 
ings are soon permeated with fluid and 
this wet dressing prevents ingress of air 
into the empyema cavity. In other words 
exhalation by the patient forces the fluid 
out but the wet dressing prevents air 
entering the chest and hence some negative 
pressure is established within the pleural 
space. 

Chronic empyema is usually the result 
of inadequate drainage of an acute empy- 
ema. Occasionally it may occur regardless 
of the treatment primarily employed. 
Chronic empyema may be due to a 
foreign body within the chest cavity as was 
mentioned previously in a patient who 
died following operation by us. Further- 
more chronic empyema may occur as the 
result of too late drainage, an example of 
which we saw six months ago. The history 
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of this case might be instructive and hence 
we quote it. 


The man, aged fifty-five, said that he had had 
a cold three and a half years ago followed by 
cough, shortness of breath and some fever. A 
year later a red spot appeared on the left side 
of the chest which was incised and into which 
a small rubber tube was inserted. When first 
seen by us in 1932, three years after the onset 
of the illness, a pyothorax on the left side 
which filled the entire pleural space was 
noted. This condition had existed for so long 
that calcium deposits were visible in the 
thickened pleura. 


Such a case is not often cured by adequate 
drainage. However, open drainage at the 
dependent part has been most gratifying 
in that there is evidence of a tendency for 
the lung to expand. Hedblom has seen the 
lung re-expand even after the elapse of 
some time between the onset of the disease 
and the institution of proper treatment. 

Another cause of chronic empyema is the 
too early establishment of open drainage. 
When early operation is done there are 
no adhesions which might hold the lung to 
the chest wall. As is well known the natural 
sequence of thoracotomy is pneumothorax 
with collapse of the lung. This is due to 
the loss of the negative pressure within the 
thorax and the natural tendency of the 
lung to contract. Another cause of chronic 
empyema is fibrosis of the lung due usually 
to long-continued atelectasis or fixation in 
a semi-collapsed state by thickened pleura. 

As to the treatment of chronic empyema 
much might be said. The literature on this 
subject is not voluminous undoubtedly 
due to the fact that such a condition is 
treated only by the specialist. When 
chronic empyema exists it can be cured 
only in one of two ways. The cavity will 
persist and drainage will continue until 
the two pleural surfaces coalesce. Oblitera- 
tion of the empyema cavity can be accom- 
plished only by two means, either bringing 
the lung to the chest wall or taking the 
chest wall down to the lung. 

We have always thought that to free the 
adhesions about the lung, so-called de- 
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cortication of the lung, was not only a time- 
consuming operation but rather risky, 
It must be remembered that in doing such 
an operation one works from an infecied 
area into a space free from infection. To do 
such a thing, namely go from an infected 
to a clean field, would in the abdomen be 
considered poor surgery. Personally we do 
not believe in this method of treatment and 
think that there are better means of 
obliterating pus pockets within the chest. 
When the cavity is small resection of one 
or two ribs may suffice to close it. Always 
it must be remembered that the existing 
cavity is obliterated only when the visceral 
and parietal pleura fuse. 

If a large chronic empyema exists 
posterior thoracoplasty should be done. 
By such an operation the contour of the 
entire thorax is changed and in most cases 
this operation will obliterate the empyema 
cavity. Should such an operation not be 
entirely successful and if there should still 
exist some unobliterated pleural space a 
lateral thoracoplasty can be done. 


SUMMARY 


In conclusion we would emphasize the 
fact that operation for acute empyema 
thoracis is not an emergency, second that 
aspiration or the closed operation should be 
employed in all cases in which the pleural 
fluid is not frank pus. Third, that x-ray 
studies in all pulmonary conditions Is not 
an admission on the part of the practi- 
tioner of the lack of knowledge of symptoms 
and clinical signs but rather indicates his 
thoroughness in that he wants to see the 
existing pathology. Fourth, that proper 
drainage regardless of the method em- 
ployed will not only cure most cases of 
acute empyema but will prevent chronic 
empyema. Fifth, if chronic empyema does 
occur plastic operation on the chest 
wall is followed by a lower mortality and 
better results than any other opera- 
tion designed to obliterate the empyema 
cavity. 

[For References see p. 227.] 
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RELIEF OF INTRACTABLE PAIN 
BY THE INTRASPINAL (SUBARACHNOID) INJECTION OF ALCOHOL* 
Lincotn STERN, M.D. 


NEW YORK CITY 


excruciating pain of a chronic nature. 

It does not consider the relief of 
acute surgical pain, nor pain of a temporary 
nature relieved by medication. Chronic, 
severe pains are usually caused by chronic 
pathological processes which often cannot 
be corrected by surgery or medicine. The 
relief of severe pain may enable a sufferer 
to receive more intensive x-ray, radium 
or other medical treatment which other- 
wise could not be tolerated. The impor- 
tance of being able to relieve chronic 
sufferers of their pain is very evident, and 
any effort to do this is a most humane 
endeavor. 

Severe chronic pain arising from deep- 
seated lesions is difficult to stop by para- 
vertebral nerve-blocking for the following 
reasons: 

1. Usually the somatic nerves affected 
by the disturbance are numerous. These 
nerves are usually deeply situated. They 
may be blocked near their points of origin 
along the side of the spinal column by 
the paravertebral method. To block, by 
this method, all the afferent pathways 
involved, one would have to block motor 
nerves as well. 

2. Very often fibers of the sympathetic 
nervous system are involved in addition 
to the irritation of cerebrospinal nerves. 
In lesions of the internal organs, these 
sympathetic nerves are principally in- 
volved. It is difficult to effectually block 
sympathetic fibers paravertebrally because 
of their location. 

3. Paravertebral blocking is usually ac- 
com panied by some pain and shock, and 
Is ne-consuming. 


To paper deals with the relief of 


The method of relieving intractable 
pain by injecting small quantities of alcohol 
intraspinally into the subarachnoid space 
is a safe, quick, painless, non-shocking 
procedure. While no serious complications 
have resulted in my experiences, if the 
procedure is not done properly, serious, 
if not fatal results may occur, as demon- 
strated experimentally in lower animals. 

I believe that many pains experienced 
by the human body are due to impulses 
transmitted by both somatic and sympa- 
thetic fibers. As a rule, the sympathetic 
component of a pain is not considered, and 
rarely do we fathom out its pathways. 

In considering any procedure which aims 
towards the blocking of painful impulses, 
one must have in mind this fact: that the 
pain may be the result of impulses traveling 
over several different afferent pathways, 
as well as over different types of nerve 
fibers. 

The forerunner of the subarachnoid 
alcohol block, was the epidural alcohol 
block, conceived by the writer. In some 
extremely painful pelvic conditions in 
the late stages of cancer, injections of 
95 per cent alcohol were made epidurally 
into the sacral canal.* In some of these 
cases, while the pain was relieved, the 


* These procedures were as follows: 

1. 35 c.c. of 2 per cent novocaine were injected into 
the sacral canal, followed by 35 c.c. of 95 
per cent alcohol (Jan. 25, 1932). 

2. 25 c.c. of 2 per cent novocaine followed by 
35 c.c. of 95 per cent alcohol. 

3. 5 c.c. of 2 per cent novocaine followed by 30 c.c. 
of 95 per cent alcohol. 

4. 25 c.c. of 2 per cent novocaine followed by 25 c.c. 
of 95 per cent alcohol. 

5. 30c.c. of 2 per cent novocaine followed by 25 c.c. 
of 95 per cent alcohol. 


*From the Department of Anatomy, Columbia University, and the Clinic for the Relief of Intractable Pain, 
S) ‘enham Hospital, New York. Presented at the meeting of the American Society of Regional Anesthesia. 
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procedure was followed by disagreeable 
bladder and rectal symptoms. 

From Dogliotti’s'! report and from my 
own experiences, alcohol can safely be 
introduced into the subarachnoid space. 
Again, may I impress upon you at this 
time, that this type of intraspinal injection 
may endanger life by causing respiratory 
paralysis or paralysis of the medullary 
centers. This is likely to occur if the 
procedure is attempted without all due 
precaution or by one not perfectly ac- 
quainted with the anatomy and _ the 
technique. 


IMPORTANT ANATOMICAL DETAILS OF 
THE SPINAL NERVE ROOTS 


Coursing through the cerebrospinal fluid, 
on either side of the spinal cord, to pene- 
trate the lateral walls of the dural sac, are 
thirty-one pairs of spinal nerve roots, 
each pair representing an anterior and a 
posterior root (Fig. 1). Sometimes an 
additional pair of coccygeal nerve roots 
are found in the filum terminale, which is 
the finely elongated termination of the 
tip of the spinal cord extending vertically 
downward to the lowermost part of the 
dural sac. The filum terminale then pierces 
the sac, and is attached in the sacral canal 
in the region of the coccyx. In some in- 
stances, the coccygeal nerve is absent, or 
only a few fibers representing its vestigeal 
remains are in the filum. 

Each spinal nerve has a dorsal and 
ventral root. The dorsal root enters the 
posterolateral aspect of the spinal cord, by 
means of from five to ten filaments called 
the fila radicularia. These filaments form 
the root fan which is the expanded part of 
the dorsal root. The more compact part 
of the root is known as the radicular 
fasciculus, or root strand. The filaments 
forming the root fan of the dorsal root, 
spread out usually from two bundles of 
the root strand which in turn, come from 
the dorsal root ganglion. 


1 Dogliotti, A. M. Traitment des syndromes doulou- 
reaux de la périphérie par I’alcoolisation sub-arachnoi- 
dienne des racines postérieures 4 leur émergence de Ia 
moelle épiniére. Presse méd., No. 67 (Aug. 22) 1931. 
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The anterior, ventral, or motor rcot 
emerges from the anterolateral surf: ce 
of the cord by means of fine filamer‘s, 
usually three or four for each root. Th«se 
filaments soon converge into a_ sinvle 
compact strand which extends lateralw: rd 
to meet the incoming posterior rvot 
within or near the intervertebral foramen. 

The dorsal roots carry inpulses into the 
spinal cord; the ventral roots carry im- 
pulses from the spinal cord. It is believed 
by some that the dorsal root carries some 
efferent sympathetic fibers. 

The dorsal root is therefore larger than 
the ventral, and has a greater number of 
filaments entering into the formation of 
the root fan than does the anterior root. 
The dorsal root, because it is larger and 
less compact than the anterior root, has a 
greater surface exposed to the cerebrospinal 
fluid, and hence to any alcohol which 
may be introduced into the cerebrospinal 
fluid. 

In the cervical region, the nerve roots 
are relatively short; the lower cervical 
roots extend the height of one vertebra 
before entering the cord itself; those in 
the thoracic region extend the height of 
two to three vertebrae; while the five 
lumbar nerves extend the height of four 
to six vertebral bodies, and the five sacral 
nerves, five to eleven vertebral bodies. 


INTRASPINAL MEMBRANES AND 
CEREBROSPINAL FLUID 


The pia consists of two main layers. 
The external layer consists of parallel 
longitudinal fibers arranged in thick bun- 
dles covered by thin membranes. This layer 
is inconstant. The more essential internal 
layer is generally known as the intima 
piae. This layer is composed of three 
sheaths: the external, consisting of an 
elastic, longitudinal network; the middle, 
composed of circular fibers; and the inner 
layer which is a thin membrane closely 
investing the spinal cord. It consists of 
connective tissue which accompanies the 
blood vessels, and forms their advent tial 
tunic. Key and Retzius state that through 
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the latter a discharge of fluids is effected 
fro: 1 the depths of the brain and cord into 
the subarachnoid spaces. 

According to Hassin, dense masses of 
connective tissue strands, or trabeculae, 
traverse the space between the pia and 
the arachnoid. These form a spongy mass 
containing numerous blood vessels and 
innumerable channels which are lined with 
mesothelial cells, and which harbor the 
cerebrospinal fluid. The mesothelial cells 
also cover the blood vessels and the 
avascular arachnoid membrane, forming 
a continuous lining. 

It is into this space between the pia and 
arachnoid membranes that the alcohol is 
injected in this method of relieving pain. 

The arachnoid membrane is composed of 
two layers of connective tissue, the visceral 
layer and the parietal layer. The two 
laminae of arachnoid are separated by a 
narrow cleft, the arachnoid space. The 
inner layer is thin, transparent and extends 
the entire length of cord. It then descends 
as far as the apex of the dural cul-de-sac 
and is reflected outward to become con- 
tinuous with the parietal layer. The outer 
layer of arachnoid is adherent to the dura 
by connective tissue trabeculae. 

The arachnoid space is traversed by many 
connective tissue trabeculae which hold the 
two layers together. This membrane is 
without blood, but the arachnoid space 
or cavity ts filled with a serous fluid. 

Extending along the dorsal midline of 
the cord, between arachnoid and pia, and 
throughout the subarachnoid space, is 
the so-called dorsal suspensory ligament 
of the cord. This is a reflection of the 
arachnoid to the pia. 

Outside of the arachnoid membrane is 
the dura or pachymeninx. This is a cylin- 
drical tube, extending from the foramen 
magnum, to which it is closely adherent 

‘s outer surface, to the second or third 
sacral vertebra. Separate prolongations 
from the dural cul-de-sac form neural 
sheeths about the second, third, fourth, 
and ifth sacral and coccygeal nerves. 

Te ligamentum denticulatum, or sus- 


Stern—Intractable Pain 


American Journal of Surgery 219 


pensory ligament of the cord forms twenty- 
one denticulations on each side. It extends 
from the lateral aspects of the spinal cord 


Fic. 1. Spinal cord, lower thoracic region. Dura split, 
exposing arachnoid membrane. Note ninth and tenth 
thoracic nerves, and vascular supply of cord. (Photo- 
graph, courtesy of Mr. George E. Higgins.) 


through the subarachnoid space to the 
inner side of the dura, to which it is 
attached. 

The ventral and dorsal root fibers, the 
blood vessels accompanying the nerve 
roots, and the denticulations all receive 
an investment of the arachnoid membrane. 

The potential space between the arach- 
noid and dura is called the subdural space, 
in contradistinction to the epidural, extra- 
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dural, or supradural space which lies 
between the dura and the bony vertebral 


wall. 
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pockets into which the alcohol tends to 
rise when the patient is in the correct 
position for the injection. 


A 


Fic. 2. Demonstration tubes representing spinal canal in various positions to show how alcohol may be layered 


The dorsal root ganglia of the first, 
second and third sacral nerves lie in the 
dural sheaths immediately external to the 
cul-de-sac, while the ganglia of the fourth 
and fifth sacral and coccygeal nerves lie 
within the bony sacral canal at a consider- 
able distance from the dural cul-de-sac. 

Each spinal nerve root at its point of 
entrance into the intervertebral foramen 
receives a special, separate investment 
of the dura. The ventral and dorsal root 
strands as they approach each other are 
encased in separate dural sheaths as far 
out as the lateral extremity of the spinal 
root ganglion. Where the actual junction 
between the dorsal and ventral root strands 
occurs, the two separate sheaths of dura 
merge, and the mixed nerve is then sur- 
rounded by a single fibrous sheath. 

Within the dura the thin arachnoid 
forms sheaths over the spinal nerve roots. 
These prolongations of arachnoid fuse 
over the dorsal root ganglia. 

The prolongations of dura and arachnoid 
around the emergent nerve roots form 


on cerebrospinal fluid. 


The cerebrospinal fluid is a colorless, 
transparent and watery fluid, having a 
specific gravity of 1.007, and a mild 
alkaline reaction. It is secreted to a con- 
siderable extent by the choroid plexus. 
Catabolic products of the metabolism of 
the spinal cord and brain are believed to 
enter directly into the formation of cerebro- 
spinal fluid. Some believe that the fluid 
has a nutritive role in the metabolism of 
the nervous tissue which it bathes. 

In addition to passing through the 
Pacchionian bodies which are in direct 
relationship with the large venous sinuses 
of the skull, it is now believed that the 
cerebrospinal fluid circulates out of the 
subarachnoid space through the perineural 
spaces of the cerebral and spinal nerves. 


PHYSICS OF ALCOHOL IN THE 
SUBARACHNOID SPACE 


The specific gravity of the 95 per cent 
alcohol used by me for intraspinal injec- 
tions is 0.806 to 0.810. It is much lighter 
than cerebrospinal fluid whose spec:fic 
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gra\ity is 1.007. One can therefore float 
the alcohol upon the cerebrospinal fluid, 
and by having the patient flex the spine 
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forward 45 degrees, the upper posterior 
roots are horizontal. By this method, one 
attempts to affect these posterior roots by 


Fic. 3. Best position (c), with spine rotated slightly forward, showing floating alcohol affecting posterior roots 
and dorsal root ganglia. 


laterally, limit the spread of the alcohol 
to a particular segment. This can be 
demonstrated in glass tubes representing 
the spinal canal. (Fig. 2.) The alcohol used 
for this purpose can be colored with a 
small amount of methylene blue and its 
specific gravity will be only very slightly 
increased, so that it will serve as an almost 
identical arrangement as when used in the 
actual procedure. By filling the tubes with 
water, and then introducing the alcohol 
stained with the methylene blue slowly 
through a capillary tube, one can study 
the distribution of the alcohol within the 
tubes. By bending the tubes at different 
angles one finds that there is naturally a 
greater concentration of the alcohol with 
the tubes bent at the sharper angles. With 
the straightest tube, which would cor- 
respond to the spinal canal in a horizontal 
position, there is the greatest amount of 
spread of alcohol. 

The posterior roots may be considered 
as .ving in two planes which are tangent 
to the posterior surface of the cord at 
45 degrees and 135 degrees respectively 
(Fix. 3). Therefore, with the patient in a 
lateral position and with the spine rotated 


the floating alcohol. The posterior roots 
on the opposite side are vertical, or at a 
relative angle of go degrees to the roots 
to be affected by the floating alcohol. 


CLINICAL OBSERVATIONS FOLLOWING THE 
SUBARACHNOID INJECTION OF ALCOHOL 


When the injection was well localized 
to the roots involved, in the manner just 
outlined, the relief of pain was quite 
remarkable. The patiets usually noticed 
this relief immediately. Occasionally, com- 
plete relief was not experienced until from 
one to seven or more days after the 
injection. Dogliotti reported cases not 
relieved until after a lapse of twenty to 
thirty days following the injection. 

The degree of relief of pain varies with 
the accuracy of determining the nerve 
roots to be affected, and the care with 
which the procedure is carried out. 

Dogliotti reported the relief of pain up 
to six months. In my series of cases, a good 
number have had complete relief lasting 
from one to eight months. A few had no 
relief, or very little relief. No percentage 
figures for the different types of cases 
treated can be given because of the small 
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number of cases in each type. However 
10 per cent of the injections given afforded 
no relief, while of the remainder, 70 per 
cent gave complete relief, and 30 per cent 
partial relief. 

One should not expect, in every case, a 
dramatic relief of pain as from a large dose 
of morphine. When complete relief was 
obtained immediately, the result certainly 
was most satisfactory. However, in some 
cases, it is advisable to inject cautiously 
with rather smaller doses, repeated if 
necessary after several days. This method 
of “feeling” one’s way to the exact nerve 
roots implicated should be explained in 
advance to the patient and his doctor, so 
that neither becomes discouraged if com- 
plete relief is not immediately obtained. 

In the cases observed, following the 
injection of alcohol into the subarachnoid 
space, there was a loss of epicritic sensation 
in the area affected. Sensation of superficial 
touch, pain, tactile discrimination, and 
temperature sense were lost. There was 
usually a loss of pressure pain, as evidenced 
by loss of pain sense on pinching the skin. 
Occasionally, a loss of vibratory sense was 
noted. 

The skin over the region usually became 
“numb” and there was a sensation of 
warmth over this area immediately upon 
introducing the alcohol. A sharply de- 
marcated cutaneous erythema, distributed 
segmentally according to the region in- 
jected, was sometimes noticed. This was 
evidently due to a disturbance of the 
vasomotor nerves. 

These observations led me to use this 
method in an attempt to improve the 
circulation in cases of peripheral vascular 
disease. 

The effects produced, I believe, are due 
to the action of the alcohol on the posterior 
nerve roots and the posterior root ganglia, 
and not on the afferent pathways in the 
spinal cord. 

In no case has there been any loss of 
muscle, tendon, or joint sense; no loss of 
synergic control of muscles; no loss of 
equilibrium; no loss of automatic control 
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of muscle; and no trophic ulcerations of 
any kind.? 

In no case has there been any motor 
paralysis, although transitory motor weak- 
ness may be complained of when the larver 
doses of alcohol are used. A transitory 
sensory paralysis of the bladder and rectum 
may occur with injections between the 
second and third lumbar spines. This can 
now be avoided by limiting the dose at 
this level to 8M. 

The factor of drug addiction is a most 
important consideration in determining 
the percentage of relief obtained. It is 
advisable to inject the sufferer before he 
becomes addicted to drugs, for once the 
habit is obtained, the craving for the drugs 
is most difficult to control. 


FUNDAMENTAL PRINCIPLES OF THE 
TECHNIQUE FOR THE INTRASPINAL 
INJECTION OF ALCOHOL 


1. Determine the level, or levels to be 
blocked, taking into consideration the 
somatic as well as the sympathetic path- 
ways involved in the particular case. 

2. Take extreme care in putting the 
patient in the correct position, with the 
center of the area to be affected uppermost, 
in the horizontal level. Keep the patient’s 
head lower than the part of the spine which 
is to be injected. (Fig. 4.) 

3. Under strict asepsis, introduce a 
fine lumbar puncture needle in the midline 
of the back, into the subarachnoid space. 
Obtain free, clear spinal fluid. Attach 
the tuberculin syringe containing the 
exactly measured amount of alcohol to be 
used. If the intraspinal pressure is low, 
try bilateral pressure on the jugulars, or 
have the patient cough several times to 
increase the pressure. Spinal fluid may De 
aspirated in cases of low pressure. Inject 


2 One very recent injection of 30 minims between ‘ 1¢ 
tenth and eleventh thoracic spines caused comp!:te 
loss of muscle, tendon and joint sense and loss of ccn- 
trol of lower limbs. Knee jerks and ankle jerks were 
preserved. No positive Babinski reflex. The maxim: 
safe dose is 16M. 
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bet veen 4 and 16M. of sterile* g5 per cent 
alc hol, whose specific gravity has been 
me sured and found to be below 0.816. 
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7. Keep the patient in bed at least 
twenty-four hours. Catheterize ifnecessary. 
8. Tide the patient over any post- 


Fic. 4. A. Position for lumbar injection. s. Position for upper thoracic injection. 


The dose depends on the location of the 
injection and the effect desired. Inject 
the sterile alcohol very slowly, taking 
between three and four minutes to inject 
a 16M. dose. Do not barbitage. Inject no 
air. This causes rapid diffusion of the 
alcohol in the spinal fluid. 

4. In cases of fusion of the particular 
part of the spinal column, making it diffi- 
cult or impossible to enter the canal at 
the desired level, enter the canal either 
at a lower or higher level, and tilt the 
patient accordingly. This will allow the 
alcohol to rise to the desired area. 

5. Remove the needle, after the injec- 
tion has been completed, warning the 
patient not to move. Maintain this same 
position of the patient, especially of the 
head, for ten minutes by the watch. Be 
personally responsible for the maintenance 
of this position. 

6. Then turn the patient flat on the 
back, with the foot of the bed elevated 
from 4 to 8 inches. Keep the patient in 
this position for two hours, well covered, 
and protected from draughts. The head 
may be raised slightly after this, but the 
patient should not sit up until four hours 
after the injection. 


‘Particular care must be taken to use sterilized 
alcohol; 70 to 96 per cent alcohol picked at random may 
contiin spore-bearing bacilli! The reader is referred 
to <n editorial on the subject: Fallacy of considering 
alc .ol an efficient sterilizing medium, New England 
J. “fed. (July 7) 1932. 


injectional reaction of headache and pain, 
by the liberal use of sedatives. 

g. If the patient is unrelieved of pain, 
and there is no headache, after five or six 
days inject one or two segments above or 
below the level first injected, depending 
upon the segments affected as shown by 
the skin tests. Sometimes the pain lingers 
for as long as two weeks after an injection, 
but then the patient may be completely 
relieved of pain. 

10. Never insert the needle above the 
first throacic vertebra. The maximum 
amount of alcohol which should be in- 
jected between the first and second thoracic 
vertebrae should not exceed 8m. When 
injections are given to affect the brachial 
plexus, be extremely careful not to raise 
the patient’s head. 

11. For bilateral pain, or pain requiring 
bilateral block, inject first to affect the 
side which pains the most. Repeat in six 
days to affect the other side. 

12. It may be necessary to repeat a 
block several times at the same level until 
relief is obtained. This may be due to the 
fact that the needle point may enter the 
subarachnoid space below the dorsal sus- 
pensory ligament of the spinal cord previ- 
ously described. This ligament may act 
as a midline partition through the sub- 
arachnoid space. In this event, the alcohol 
may be limited to the lower half of the 
segment under this septum, instead of the 
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upper half, along the dorsal nerve roots to 
be affected. 

Chart 1 shows the segments of the spinal 
cord which receive afferent fibers from the 
various organs and structures which may 
give rise to pain. This outline is most 
important, and is obtained from a careful 
study of the autonomic innervation of 
these organs. 


CHART I 
AFFERENT (SENSORY) INNERVATION OF INTERNAL 
ORGANS 
Diaphragm................ C 3, 4 (Pleura covering 


central tendon of 
diaphragm) 


Aorta 
Stomach 

Liver 

Small intestine 


Ascending and transverse 


T 2 to 12 (inc.) 
Descending colon........... T 7 to 12 (inc.) 
Rectum, internal sphincter 

T 10, 11, 12, 


Ovaries and — 
Uterus and tubes 
Ureters 

Seminal vesicles 


Bladder 
I, 2, 3, S 2, 3, 4 


sti tila T 10, 11, 12, L 1, 2, 3, 4 


For purposes of blocking pain by alcohol 
injections, the entire body is divided 
according to Chart 11. 


CASE REPORTS 


The technique as presented in this 
paper was developed by the author from 
the clinical experiences of fifty injections. 


Carcinoma of the Stomach (2 Cases) 


The first case injected was an inoperable 
carcinoma of the stomach, near the cardia. 
This patient, aged fifty-two years, was mark- 
edly emaciated on account of severe pain on 
attempting to eat food or even swallow liquids. 
He also had severe pains over the left side of 
the abdomen, especially the left upper quad- 
rant. An intraspinal subarachnoid injection 
of 8M. of 95 per cent alcohol was given on 
November 2, 1932 between the seventh and 
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eighth thoracic spines. His pain was reliev:d, 
and he was able to eat and take fluids. Morph 1e 
was stopped. He gained 10 lbs. in eighteen das. 
Another injection of 11M. was given betwe-n 
the twelfth thoracic and first lumbar spines 
eighteen days later for some residual pain over 
the epigastrium and left side of the abdomen. 
This completely relieved the patient for about 
three months. He continued to put on weight, 
was able to get out of bed and help himse’f. 
The patient, who was actually a “lifeless bag 
of bones” before the first injection, was seen 
eight months later. He had put on weight, was 
free of pain, had better color, and was able to 
get about. 

A woman fifty-two years old, with an inoper- 
able carcinoma of the stomach and marked 
ascites, had severe pain in the left side of the 
chest and in the right lower quadrant. Sixteen 
minims of 95 per cent alcohol were injected 
between the right eighth and ninth thoracic 
spines. Her pain was relieved in both regions 
after a few days. She died from the carcinoma 
about two months later. 


Carcinoma of the Cervix (5 Cases) 


There were 5 cases, nearly all with the same 
type of pains in the lower abdomen, lower back, 
and in the lower extremities. All were com- 
pletely relieved. Those with unilateral pain 
received one injection; those with bilateral 
pain each received two injections. One injection 
was given between the twelfth thoracic and 
first lumbar spines, three between the first and 
second lumbar, two between the second and 
third lumbar, and one between the third and 
fourth lumbar spines. The best results were 
obtained when the injections were given 
between the spines of the upper lumbar verte- 
bra. The ages of the patients were thirty- 
three, forty-two, forty-nine, fifty-two, and 
fifty-three years respectively. 


Carcinoma of the Prostate (4 Cases) 


There were 4 cases with metastases to the 
pelvic bones or lower spine. The pains were 
usually over the crest of the ilium, in the groin, 
across the lower back, in the hip and knee, or 
the patients had radiating pains down both 
lower extremities. The relief obtained was 
considerable, but not as marked as in tie 
cervix cases. 

One injection was given between the tenth 
and eleventh thoracic spines, two between 1 1€ 
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OUTLINE FOR REGIONAL ALCOHOL PAIN BLOCKING* 


Head 


Trigeminal block 


Stellate ganglion 
pathetic block 


sym- 


I, II, III divisions: 
(a) Terminal nerves 
(b) Subganglionic block 
(c) Gasserian ganglion block 


(a) Paravertebral, between first and second 


ribs 


(b) Subarachnoid T 1-2. Especially impor- 
tant in connection with trigeminal pain 


or neuralgia. 


Neck 


Cervical plexus block 


Paravertebral 


Upper extremity 


Subarachnoid block 


T 2-3 
Exceptional, T 1-2 


Larynx 
Trachea 
Bronchi 
Lungs 
Heart® 


Chest 


Aorta® 
Esophagus® 


Pleura 


Subarachnoid block 


Upper part 
Lower part 


Entire 
Upper part 
Lower part 


Aorta® 
Spleen 


Stomach® 
Liver® 
Pancreas® 
Small intestine® 


Abdomen 


Colon® 


Kidney-suprarenal gland 


Subarachnoid block 


T 6-7 or T 7-8 


T 11-12 or T 12-L1 
Ascending and transverse colon T 4-5 


T 11-12 


Ovaries 
Testicles 
Uterus® 

Tubes 

Ureters 

Seminal vesicles 
Prostate® 
Urethra® 
Bladder® 


Pelvis 


Rectum-anus® 


Subarachnoid block 


T 12-L1 and L 4-5 


L 4-5 


Lower extremity 


Subarachnoid block 


|T 11-12 (sympathetic) and L 1-2 (somatic) 


* Notes: 


1. © Lesions affecting these organs usually involve the sympathetic nerves of both sides. Bilateral (right and 


‘2 


injections should be given in these cases. 
2. In blocking the long viscera, aorta, small and large intestines, or in special cases, it may be necessary to 
at the block one or several segments higher or lower than the levels given above. 


3- This outline applies only to the adult body. 


/ 
225 
— 
ag 
T 8-9 
T 6-7 or T 7-8 ee, 
| T 3-4 
T 8-9 | 
T 56 
| 
} 
| 
| 


226 American Journal of Surgery 


twelfth thoracic and first lumbar, one between 
the first and second lumbar, and three between 
the second and third lumbar. Best results 
were obtained between the twelfth thoracic 
and first lumbar, or first and second lumbar. 
Sensory paralysis of the rectum and bladder 
are apt to occur between the second and third 
lumbar spines, especially with doses greater 
than 8M. The ages of these patients were 
fifty, fifty-six, sixty-eight, and sixty-eight 
respectively. 


Carcinoma of the Rectum (4 Cases) 


There were 4 such cases, each with excruciat- 
ing pains in the rectum and anal regions. One 
injection of 16M. between the second and third 
lumbar spines relieved the patient, but caused 
sensory bladder paralysis for one week. One 
injection was given between the third and 
fourth lumbar spines, with considerable relief. 
Two of 16M. each were given between the 
fourth and fifth lumbar spines, with complete 
relief and no bladder or rectal complications. 
One case had severe dysuria from a complicat- 
ing cystitis, for which an injection of 16M. 
between the first and second lumbar spines 
on one side gave some relief. The best results 
were obtained between the fourth and fifth 
lumbar spines. Not only was the pain relieved 
but rectal tenesmus was stopped allowing 
thorough rectal examinations and cleansing, 
and facilitating the direct application of 
radium. The ages of these patients were thirty- 
five, forty-eight, fifty-seven and _ sixty-five 
respectively. 


Sarcoma of the Pelvic Bones (2 Cases) 


One case was that of an osteogenic sarcoma 
of the left pubic bone in a woman sixty years 
old. She had excruciating pains over the left 
groin and left lower quadrant, and also over 
the anterior part of the left thigh, knee and 
ankle. An injection of 8M. between the first 
and second lumbar spines gave considerable 
relief for four months. The pubic region became 
absolutely insensitive after the injection. 

Another case of Ewing’s sarcoma, in a man 
twenty-six years old, presented a large painful 
mass over the left ilium. Injection of 16M. 
between the twelfth thoracic and first lumbar 
spines gave considerable relief, enabling the 
patient to lie on his left side without having 
any pain. 
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Carcinoma of the Lung (1 Case) 


A case of bronchiogenic carcinoma w.th 
metastases occurred in a man forty-seven years 
of age, who had severe pains over both sices 
of the abdomen, and over the lower back. An 
injection of 8M. between the eighth andninch 
thoracic spines for the right side, relieved the 
pain on the right side of his back and both sic es 
of his abdomen. He still had pains over tue 
left side of his back. This observation is com- 
parable to that of the second case of carcinoma 
of the stomach recorded, in which pain on the 
right side of the abdomen was relieved by an 
injection between the eighth and ninth thoracic 
spines on the opposite side. This fact may be 
explained by a crossing of the afferent splanch- 
nic innervation of the abdominal viscera. 


Sarcoma of the Tibia (1 Case) 


A man, thirty-one years old, with a sarcoma 
of the left ankle and metastases to his lungs, 
had a very painful x-ray ulceration of the left 
inner malleolus. He was unable to bear weight 
on this foot, no less have the ulcer touched. A 
recent injection of 16M. between the 2nd and 
3rd lumbar spines gave him immediate relief 
of pain. Ten days later he was completely 
relieved, and able to put his weight on that 
foot. The ulcer, which previously had shown 
no signs of healing began to heal after the 
injection. 


Twenty-six injections of alcohol were 
done in this group of ig cancer cases. 

Twenty-four other injections were given 
for severe pain caused by conditions other 
than cancer. These cases will be reported 
at a later date under their respective 
classifications. 


SUMMARY 


1. Clinical observations following fifty 
intraspinal subarachnoid injections of 95 
per cent alcohol* demonstrate that the 
procedure is a practical and safe one when 
done properly. As shown experimentally, ‘t 
is dangerous to life when done improper!. 


* The author has obtained somewhat better results 
recently with the use of absolute alcohol instead of 
95 per cent alcohol. This alcohol, filtered and boiled 
under pressure, is available in convenient steri¢ 
ampules containing 2 c.c. each. 
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Used properly, alcohol usually re- 
lic es intractable pain, and may cause 
ony partial anesthesia, but does not 
alyze muscles. 

>. The fundamental principles of tech- 
nijue for the intraspinal subarachnoid 
injection of alcohol are given. 

,. Abstracts of 19 cases of cancer are 
given, as follows: 


Carcinoma of stomach................ 2 
Carcinoma of cervix.................. 5 
Carcinoma of prostate................ 4 
Carcinoma of rectum................. 4 
Sarcoma of pelvic bones............... 2 
Bronchiogenic carcinoma of lung....... 1 
Sarcoma of tibia with x-ray ulceration... 1 


5. The procedure when successful is 
invaluable in the relief of chronic, painful 
conditions. A single, subarachnoid alcohol 
injection may give relief for as long as 
eight months. It obviates the necessity 
for using narcotics in large doses, and 
diminishes the possibility of making drug 
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fiends of chronic invalids. By relieving 
pain, it allows more intensive x-ray, 
radium, or other medical treatment to be 
given, and so tends to prolong life. 

6. There is some clinical evidence that 
sympathetic fibers are affected by 95 per 
cent alcohol when introduced into the 
subarachnoid space. This method therefore 
promises to be one of value in the treat- 
ment of diseases and disorders of the 
sympathetic nervous system. 


Through the courtesy of the New York City 
Cancer Institute, Dr. Ira I. Kaplan, Director, 
the author was privileged to apply this method 
on 9 patients at the Welfare Island Cancer 
Hospital. These cases are included in this 
report. Appreciation for this courtesy is here- 
with acknowledged. 

I am also indebted to Dr. Wm. M. Rogers of 
the Department of Anatomy at the College of 
Physicians and Surgeons, for his valuable 
assistance in the experimental investigations 
and in the preparation of this paper. 
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WHY THE INCREASING MORTALITY IN APPENDICITIS?* 


Invinc J. WALKER, M.D. 


BOSTON, 


TTENTION seems to have been 
focused upon the rising mortality 
in appendicitis about the year 

1925, apparently initiated by the papers 
of Adams and Sherren, which followed 
the stimulus of an address by Mr. James 
Berry before the Royal Society of Medi- 
cine, In 1922. In the United States, no less 
than thirty papers pertaining to the subject 
have been published during the past eight 
years. If an apology is necessary for 


another such paper, it is because that in 
the writer’s opinion the subject seems 
as yet unsolved or misunderstood. 

Our interest and problem in this study 
of appendicitis was to determine, if pos- 
sible, first, whether the mortality rate 
was rising; and second, if it was rising, to 


discover the cause. We had been inclined 
to believe with others that the policy of 
operating freely for appendicitis had _re- 
sulted in a great sav ing of life from this 
disease, an assumption which we now 
believe to be open to question. Before 
instituting this study we reasoned some- 
what as follows regarding the question of 
whether or not there was an increased 
death rate: 

Against the belief that the rate was 
rising, we considered that the laity should 
be more familiar than ever with the symp- 
toms of the disease, and hence should seek 
medical advice earlier than previously; 
that the physician was better prepared to 
make an early diagnosis; and that the 
operator was more qualified to handle 
the situation from the surgical aspect. 
Therefore, theoretically, there were factors 
which should indicate a lower death rate. 

On the other hand, if the mortality was 
rising, was it possible that the disease 


MASS. 


had changed in some form, resulting in a 
higher death rate? We had no evidence, 
clinical or pathological, to support this 
theory, other than the statement of Davis, 
who says that “since the influenza epi- 
demic in 1918 and 1919 there has been a 
greater number of cases of appendicitis 
associated with a type of organism which 
tends to produce a progressive peritonitis.” 
This statement must be deemed an impres- 
sion since no statistics are quoted to prove 
the truth. If it is so, we have a definite fac- 
tor contributing to an increased mortality. 
Could it be that there had been an 
increased incidence of appendicitis? Adams 
says that “mortality is not a fair criterion 
of incidence in the study of any disease.” 
On this basis, therefore we have no scien- 
tific data from which to determine the 
incidence of appendicitis. Adams adds 
further, as do other writers, a fact to which 
we attest, that there are no accurate statis- 
tics regarding the incidence of appendicitis 
to compare with the relatively accurate 
figures of the deaths attributed to this 
disease per 100,000 population. Rendle 
Short and others intimate that there may 
well be an increased incidence of appendi- 
citis. One is tempted to believe from 
examination of clinical and postmortem 
reports from 1890 to 1910 that there had 
been an increased incidence of appendicitis 
between these dates. Perhaps it is fair to 
argue that this increase was not actual but 
indicated more accurate observation on 
the part of the profession following the 
memorable paper of Fitz in 1886. After 
this date and with years of concentration 
upon the disease, the medical profession 
perfected itself in the diagnosis of appendi- 
citis, so that it is not unreasonable to 
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si »pose that many of the cases of chronic 
a | acute appendicitis positively diagnosed 
ding recent years, and this diagnosis 
c ofirmed by operation and pathological 
findings, would in times gone by have 
been undiagnosed, wrongly diagnosed, or 
treated medically, and that a considerable 
proportion of these individuals would have 
recovered without operation. 

That there has been an increased inci- 
dence of operation for appendicitis will 
not be denied. Possibly with its diagnostic 
acumen and enthusiasm, the medical 
profession has leaned too far in establishing 
the diagnosis of appendicitis, and is 
including as positive findings cases which 
are actually not those of appendicitis 
except from symptomatology. Please ob- 
serve that we say there has been an 
“increased incidence of operation for 
appendicitis” rather than that there have 
been more cases of appendicitis. To support 
the view of the increasing number of 
operations, analyses of the records of two 
Boston hospitals are interesting. 

At the Boston City Hospital there has 
been an increase of 277 per cent in the 
number of operations for acute appendicitis 
for the four-year period 1927 to 1930 as 
compared with the period from 1907 to 
1910 inclusive. 

In the same type of case at the Massa- 
chusetts General Hospital, there was an 
increase of 23 per cent in the second period 
as compared with the first. The difference 
in increase between the two hospitals can 
be accounted for by the fact that the 
Boston City Hospital, an institution caring 
for the residents of Boston, receives by 
far the largest number of cases of this 
disease of any hospital in Boston, while 
the Massachusetts General Hospital, draw- 
ing its patronage from New England as a 
whole, receives only a small percentage of 
the cases of appendicitis occurring within 
this area, the greatest number being treated 
‘n the numerous local hospitals throughout 
‘sew England and not being referred to the 
‘lassachusetts General Hospital as are 
ther diseases less acute in nature. 


Walker—Appendicitis 


American Journal of Surgery 229 


Contributing to the increased incidence 
of operation is the fact that surgery of the 
appendix, in both chronic and acute cases, 
has of late become an operation less 
seriously taken as a major surgical pro- 
cedure, inviting a greater number of 
operations aimed at cure of appendicitis. 

Are those suffering from appendicitis 
being cared for by surgeons less qualified 
than were those of fifteen or twenty years 
ago? In the early days of appendectomy 
the operation for the most part was per- 
formed by the most skillful surgeons. We 
feel confident that the trained surgeon of 
today is better than ever qualified to meet 
surgical situations. However, from observa- 
tion we are led to believe that today a 
goodly proportion of our appendectomies 
are carried out by internes or general 
practitioners with varying degrees of ex- 
perience in surgery. Therefore we are 
inclined to believe with Wilkie, Archer and 
Jones that during the passing years there 
has been an increasing number of those 
with an insufficient and therefore dan- 
gerous knowledge of surgery to whom some 
portion of a rising mortality could justi- 
fiably be charged. 

Lastly we could not dismiss the idea that 
varying interpretations and classifications 
of diseases in the compilation of vital 
statistics during the different eras might 
account for the apparent rise in mortality. 

Such were some of the queries which we 
could answer only after considerable in- 
vestigation. We therefore decided that a 
study of vital statistics and a review of 
the literature, combined with the experi- 
ence of hospitals, including our own, 
would add some information toward the 
solution of the question of whether the 
death rate was rising. 


STUDY OF MORTALITY RATES 


It was obvious that mortality rates 
would vary according to whether the 
determination was based on deaths from 
the disease per 100,000 population, or on 
case fatality, that is, the number of deaths 
among those operated upon for appendi- 
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citis. From the pont of view of vital statis- 
tics, death rate is determined by dividing 
the number of deaths by the population 
in hundred thousands. For example, ac- 
cording to vital statistics, if there were 
8 deaths in a community with a population 
of 50,000, the mortality would be 16. In 
case fatality, on the other hand, if there 
were 8 deaths among 100 individuals 
operated upon, the mortality would be 
8 per cent. Again, if in the same group of 
50,000 individuals there were 200 operated 
on with 16 deaths, the case fatality would 
remain 8 per cent but the mortality based 
on vital statistics would be 32. 

Adams, quoting the Registrar-General’s 
returns, shows the mortality in England 
to have risen from 69 to 74 per million 
population between the years 1913 and 
1923. In this country, statistics from the 
Metropolitan Life Insurance Company 
give the mortality for appendicitis between 
the years 1911 and ig14 as 10.6, and 
between the years 1927 and 1930 as 14.1. 
Willis, quoting figures from the United 
States Bureau of the Census, states that 
the mortality in appendicitis in 1922 was 
31 per cent higher than in the years 1901 
to 1905. It has been estimated that during 
recent years there have been approximately 
25,000 to 30,000 deaths annually from 
appendicitis, in the United States, as 
compared with 16,000 to 18,000 twenty 
years ago. Vital statistics of the United 
States Bureau of the Census and those 
of the Commonwealth of Massachusetts 
prove beyond a doubt that the mortality 
per 100,000 population has been gradually 
rising, as shown in Table 1. 

In Table 1 it will be noted that while 
the death rate due to appendicitis has 
gradually increased, that due to peritonitis 
without specified cause has fallen ap- 
preciably since 1g1o. In that year greater 
care was instituted in reporting deaths 
from peritonitis, to specify as far as possible 
the cause of peritonitis. It is quite possible 
that a certain percentage of deaths before 
and since 1910 may have been due to 
peritonitis secondary to appendicitis. How- 
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ever, we are not inclined to attribute t! e 
apparent increase in appendix deat! s 


TABLE I 
DEATH RATE PER 100,000 POPULATION 
In Appendicitis and in Peritonitis without specific | 
cause 


United States Bureau 
of Census 
(Registration areas) 


Commonwealth o: 
Massachusetts 


Appendi- | Perito- |Appendi-| Perito- 
citis nitis citis nitis 
| 
1907-1910 5.8 8.7 11.7 
IQII-1914 | 11.9 | 3.2 10. 4.5 
1915-1918 12.5 2. 10.2 2.6 
1919-1922, 13.4 | 1.9 12. 1.1 
1923-1926 15. 13.2 
1927-1930 5.1 | 13.9 | 
Excluding Excluding 
1930 1929 and 
1930 


solely to statistical changes. Tables 11-1v 
show a comparative study of the popula- 


TABLE II 
POPULATION INCREASE 


1907-1910) 1927-1930 (Per Cent) 


41,221 54,912 33.2 
53,832 58,436 8.5 
Fitchburg.......... 35,423 42,155 19. 
New Bedford....... 85,507| 116,068 35.7 
Haverhill........... 40,972 48,970 19.6 
40,662 43,087 5.9 
632,982 780,404 23.2 
Commonwealth of 

Massachusetts. . . . | 3,185,048 | 4,196,909 31.7 


tion and death rates from appendicitis 
for two periods in several Massachusetts 
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cies, as well as the Commonwealth of 
Massachusetts as a whole. It is quite 
ev:dent from these tables that the mor- 
to ity rates in appendicitis have increased 
far out of proportion to the increase in 
p oulation, and bear no constant relation- 
ship to It. 

Willis, in addition to showing that the 
mortality in appendicitis based on vital 
statistics has risen, has also stated that 
the mortality, based on vital statistics, 
in operations for ulcers of the stomach 
and duodenum has risen 72 per cent, that 
of gallstones 77 per cent, and that of 
goiter 250 per cent. Again let us remember 
that these figures are based on the deaths 
per 100,000 population, and not on the 
number of deaths among those individuals 
treated for the diseases mentioned. With- 


TABLE II 
DEATH RATE FROM APPENDICITIS 
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1907-1910] 1927-1930 


Malden............ 9.8 13.4 36.8 
8. 17.7 122.5 
Fitchburg.......... 7.2 19.5 174.6 
New Bedford. ...... 7.6 15.8 107.9 
Haverhill........... 16.3 24.2 48.8 
6.9 12.3 78.4 
12.4 21.1 79.8 


Commonwealth of 
Massachusetts. .. . 8.7 13.9 59.7 


out any burden upon the imagination, 
one can easily explain the foregoing figures 
o! Willis by the increase in deaths following 
the increase in surgical treatment of these 
ciseases. Granting that it is possible that 
the percentage of operations for appen- 
cicitis has increased 20 per cent to 30 

er cent, is it not logical to expect that 
“ie mortality per 100,000 could increase 
like proportion? 
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It is our belief that a mortality rate 
based upon vital statistics is not so fair 
a method of determining the true mortality 
of disease as is the relationship between 
the incidence of the disease and the deaths 
associated with the same. 


TABLE Iv 
INCREASE IN POPULATION AND IN DEATH RATE FROM 
APPENDICITIS FROM 1927-1930, AS COMPARED 
WITH 1907-1910 


Increase in| Increase in 
Population Death Rate 


(Per Cent)| (Per Cent) 
| 
New Bedford............... 35.7 107.9 
Commonwealth of Massachu- 


We also feel that the present method of 
reporting deaths is open to some criticism 
from the point of view of accuracy regard- 
ing the disease actually causing death. 
As an example, let us assume that an 
individual is operated on for chronic 
appendicitis and that during the con- 
valescence he develops peritonitis and 
succumbs to the same. Under the present 
system death would be charged to ap- 
pendicitis. In this instance it would be 
chronic appendicitis, but chronic appen- 
dicitis never causes death. The patient 
actually dies from peritonitis as a result 
of appendectomy. In mortality statistics 
this factor of reporting the cause of death 
in every fatal case as being due to ap- 
pendicitis, when actually this is not so, 
undoubtedly contributes greatly to the 
mortality per 100,000 population. 
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OPERATIVE MORTALITY RATES IN 
APPENDICITIS 


The estimation of this mortality is 
based upon the percentage of deaths 
following appendectomy, whether or not 
such deaths are due to pathology of the 
appendix or preoperative or postoperative 
complications. 

Believing that if the operative mortality 
had risen it would demonstrate itself 
in studies of case fatality estimations, 
we have reviewed the literature and the 
experience of the Boston City Hospital 
for two periods as a means of comparison. 
Apparently the mortality rate in ap- 
pendicitis, other than the acute types, 
for twenty years prior to 1915, ranged 
between 2 and 3 per cent. This estimate 
we derived from figures obtained from 
various sources in medical literature. The 
mortality rate in chronic appendicitis 
at the present time appears to be between 
0.5 and 1 per cent. Theoretically, of course, 
there should be no mortality associated 
with a lesion in which active infection is 
not present at the time of operation. How- 
ever, accidents of surgery and complica- 
tions, many of which cannot be avoided, 
will always be present as a contributing 
factor to the mortality rate in appendicitis 
and other disease treated surgically. 

A possible source of error regarding the 
present and past mortality rates of hos- 
pitals is the fact that the statistics reported 
are usually from larger hospitals, while 
for various reasons those from the numer- 
ous smaller institutions in the country 
are not available. The experiences of these 
hospitals would be interesting. 

For comparison we have attempted as 
nearly as possible to divide the literature 
studied into two periods, 1900 to 1915, and 
that from 1915 to 1932. (Table v.) Natu- 
rally in this tabulation there has been 
some overlapping of years, studied and 
reported. The small number of references 
in the first period is accounted for by the 
fact that the paper of Beckman, Smith 
and Everingham included the statistical 
literature for most of this period. 


Walker—Appendicitis 


AuGusT, 1654 


By comparison, it is apparent that the 
mortality in the second period is about 
2.5 per cent less than in the first period. 

Haggard, in 1915, stated that “hospit:.! 
reports for the past year show that the 
average mortality in appendicitis by a’! 
operators in all stages of the disease in 
those reported hospitals is about 20 per 
cent.” 

Writing in the same year, Irwin says 
that “the mortality still varies from 5 per 
cent to 25 per cent.” 

G. Grey Turner, in 1915, stated “I am 
satisfied as a result of the experience of 
the last fifteen years that the over-all 
mortality should not reach more than 
5 per cent.” 

Apropos of the latter statement and the 
foregoing tabulation, what surgeon of 
today would be at all satisfied with a case 
fatality for all types of appendicitis, 
chronic and acute, which would not be 
considerably lower than 5 per cent? We 
believe it should be approximately 2.25 
per cent. 

The literature therefore indicates that 
the mortality based upon operation is 
now lower than twenty years ago. 

Table vi will demonstrate our experience 
in acute appendicitis at the Boston City 
Hospital for two periods twenty years 
apart, 1907 to 1910 inclusive, and 1927 to 
1930 inclusive. Cases were chosen for 
study which were either pathologically 
acute, or which, in the absence of a patho- 
logical report, presented histories and 
operative findings consistent with acute 
pathology of the appendix. Cases of 
subacute appendicitis and peri-appendicitis 
were not included for obvious reasons. 
Our mortality for appendectomy in other 
than acute appendicitis was 1.2 per cent 
for the years 1927 to 1930, as compared 
with 2.9 per cent for the years 1907 to 1910. 

We would call your attention to the fact 
that the mortality by years in both groups 
has been gradually falling, and that the 
rate for the second period studied is 5.8 
per cent as compared with 13.1 per cent 
in the first period. 
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TABLE v 
COMPILED STATISTICS SHOWING OPERATIVE MORTALITY IN ACUTE APPENDICITIS 
Early Period 
Ried | Studied | of Cases | (Per Gens) Author Remarks 
15 1903-1915 736 9.1 Grey Turner, G. Personal cases 
1907-1917 14,154 8.7 Beckman, etal. Collected from literature 
_ 1924 1906-1909 1,159 5.6 Deaver, J. B. 
Total 16049 7.8 
Late Period 

| 

1923 1920-1923 1,677 5.8 Love, R. J. McNeill | From London Hospital 
1915-1919 1,159 4.2 Deaver, J. B. | 
i 1919-1923 gol 8.4 Adams, J. E. | St. Thomas Hospital 
Not stated 600 2.8 Wallace, H. Ky | 
er | Not stated 133 1.5 Archer, A. & Young, M. | 
a Not stated 5,736 4-3 Warnshuis, F. C. | 33 Hospitals 

it 1914-1926 1,588 4.9 Weeden, W. M. | Cornell Division N. Y. Hosp. 

als Not stated 1,352 1.1 Guerry, LeGrand | Personal 
air Not stated 247 13.7 Ashhurst, A. P. C. | Personal. All required draining 
a 928 Not stated 675 5.3 Eliason & Ferguson | 
_e 1921-1926 435 7.5 Hoge, A. F. | 
 —- 1919-1927 1,000 2.7 Quain, E. P. | 
"1928-1929 5,121 5.9 |Bower, J.0. 27 Philadelphia Hospitals 
agers | 1924-1927 2,415 9.9 Miller, C. Jeff | Charity & Touro Hospitals 

ot 1930 3,095 4.8 Bower, J. O. | 28 Philadelphia Hospitals 
1031 | Not stated 141 7.1 Miller, E. L. 3 yrs. Kansas City Hosp. 

1931 | 1926-1930 1,574 4.5 McDonald, A. L. | 

1931 | Not stated 361 6.4 Tasche and Spano - 

1932 | 1928-1931 528 | 1.5 Dixon, C. F. 7 
_ I 2 | 1927-1931 4,270 | 4-4 | Boland, F. K. 

Total 33,008 | 5.3 
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TABLE VI 
MORTALITY BY YEARS 


| | | 


Recov- , Mortality 
Total ered Died (Per Cent) 
| | | 
1907 157 | 132 | 25 | 15.9 
1908 192 162 | 30 15.6 
| 
1909 | 180 159 | 21 | 11.6 
1910 230 206 | 24 | 10.4 
1907-1910 | 759 | 659 100 | 13.1 
| 
| = 
1927 526 491 35 6.6 
| 
| 
1928 493 460 33 6.6 
1929 492 466 26 g.23 
1930 595 566 29 4.8 
1927-1930 2106 1983 123 5.8 
Both groups 
1907-1910 
1927-1930 2865 2642 223 7.7 


Further facts as regards our study of 
acute appendicitis are shown in Figures 
1-4 and the following tables. 

In Figure 1 the curves in both periods 
are similar, showing that at the Boston 
City Hospital we receive most of our cases 
between the first and third day after the 
onset of symptoms. Furthermore we learn 
from these curves that there has been no 
improvement toward earlier entrance to 
the hospital, in the second period. 

The curves in Figure 2 show the danger 
zones for surgery, namely, between twenty 
and twenty-four hours, and the fourth to 
fifth days. Perhaps the dictum “‘too late 
for early surgery, too early for late sur- 
gery” could be applied to the high case 
fatality occurring between the twentieth 
and twenty-fourth hours. 

The curve in Figure 3 substantiates the 
well-known fact that acute appendicitis 
is most common between the ages of ten 
and thirty. 
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The ages eleven to thirty show the lo est 
mortality, which, fortunately, are the 
same ages in which the disease is the r ost 
common (Fig. 4). It will be seen that the 
mortality has been lowered in all age 
groups. 

From the figures in Table vir it wil. be 
seen that the mortality for all types of 
acute appendicitis is considerably ‘ess 
in the second period than in the first. ‘The 
percentage of pus cases in the first period 
was 40.2 and in the second period 31.7. 

Interesting features shown in Table vin 
are as follows: (1) In the second period 
there are 20 cases of appendix abscess 
which were simply drained, without a 
death. (2) General peritonitis still shows a 
high mortality regardless of the procedures. 
It is possible that the teaching of Ochsner 
applied to present-day surgery might 
result in a reduction of the case fatality 
in this type of case. 

It will be observed from Table 1x that 
the visiting surgeon is operating on a much 
smaller percentage of cases than he did 
twenty years ago, and that the interne 
and resident surgeon are now doing the 
greater part of this work. 

In spite of the increased number of 
appendectomies by the interne, his mor- 
tality is lower than at any time (Table x): 
2.9 per cent for the 1927 to 1930 period, 
as compared with 4.5 per cent for the 1907 
to 1910 period. During the year 1930, in 
which the greatest number of appendec- 
tomies were done and most of those by 
internes, the mortality of the latter was 
I.I per cent. 

Peritonitis is by far the most frequent 
preoperative complication (Table x1). In- 
cluded under peritonitis are the infections 
associated with appendix abscess, spread- 
ing peritonitis, and general peritonitis. 
We realize the difficulty of differentia*ing 
between spreading and general peritonitis 
in certain cases. Among the fatal cases, 
only 10 per cent in the first period and 
13.8 per cent in the second period ha: no 
preoperative complications. 
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Fic. 2. Mortality according to duration. 
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The instances of peritonitis as a post- 
ope: tive complication (Table x11) include 
cles). cases developing peritoneal infection, 
app.adix abscesses becoming spreading 
or general peritonitis, and those of spread- 
ing peritonitis becoming generalized. In- 
testinal obstruction was a complication 
in 9 per cent of the fatal cases in the first 
period, and of 18.7 per cent of the fatal 
cases in the second period. It is likely 
that the diagnosis was more accurately 
made during the later period. 


TABLE VII 
MORTALITY ACCORDING TO TYPES OF APPENDICITIS 


1907-1910 1927-1930 


Acute unruptured.... 


Acute unruptured 
with fluid (not 
peritonitis) 


Appendix abscess... . 


Acute with spreading 
peritonitis......... 


Acute with general 
peritonitis 


One is impressed by the increase in pure 
cultures of hemolytic streptococcus in 
the years 1927 to 1930 as compared with 
the number present in the period 1907 to 
1910 (Table x111). The figures are not large, 
so that a study might be extended to a 
greater number of cases before drawing 
conclusions. 

As would be expected, general peritonitis 
accounts for the greatest percentage of 
deaths, and intestinal obstruction for the 
next largest, in both periods (Table x1v). 

Table xv is a personal interpretation of 
the causes of death, following a close study 
of the records. Observe that in both periods 
dela. constitutes the greatest percentage 
of th= causes of death. One is also impressed 
by tie fact that in the second period there 
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is a marked increase in the number of 
postoperative complications which led to 
fatality. We attribute this to greater 
accuracy in observation on the part of 
those treating these patients during the 
second period. 


CONCLUSIONS 


As a result of the study of vital statistics 
we have concluded that the mortality rate 
in appendicitis based upon vital statistics 
has been gradually rising, and from a study 
of the literature and the experience of the 
Boston City Hospital that the mortality 
rate based upon operations for appendici- 
tis, both chronic and acute, has been 
gradually falling. It is our belief that the 
mortality rate in appendicitis based upon 
vital statistics is not so fair a method of 
determining the true mortality as is the 
relationship between the incidence of the 
disease and the deaths associated with the 
same. At the present time, surgical statis- 
tics, while subject to error, give us the best 
method of determining the mortality in 
appendicitis, and certainly afford an ac- 
curate determination of the mortality 
attendant with appendectomy. 

It is quite apparent that we have a 
paradoxical situation regarding mortality 
rates, an increase according to vital 
statistics and a lower death rate according 
to case fatality. From our study of vital 
statistics, review of the literature, and 
experience of hospitals, it is not difficult 
to understand why there has been the 
misunderstanding regarding the rising mor- 
tality in appendicitis. 

We do not wish to avoid the issue that 
more individuals have died as a result of 
the endeavor to cure appendicitis during 
recent years than previously. However, 
we are inclined to believe that the apparent 
low mortality rate based on vital statistics 
of twenty years ago was not a true index 
of the number of deaths due to appendici- 
tis, since some of the deaths attributed 
to peritonitis of unknown origin and other 
diseases might well have been deaths 
primarily due to pathology of the appendix. 
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TABLE Ix 

PERCENTAGE OF OPERATING DONE BY DIFFERENT GRADES OF OPERATORS a 

Total Visiting Surgeon Resident Surgeon Interne No Operation 

(Per Cent) (Per Cent) (Per Cent) | } 
82.2 17.8 


87.5 o 12.5 


1909 88.3 
‘ 82. 


1907-1910 


1927 


1928 


1929 


1930 


1927-1930 


TABLE 
MORTALITY FOR GRADES OF OPERATORS 


Visiting Surgeon Resident Surgeon Interne 
Year | No Operation 

| Total | Died | (Per Cent) | Tota! | Died | (per Cent) (Per Cent) ie 
129 24 18.6 3.6 " 
28 16.7 8.3 

20 12.6 

23 | 


95 


134 
40 17.3 | 
| 759 | 646 85.1 I 112 14.7 | 

— | 526 173 32.9 47 8.9 306 58.2 | | 
|| 493 159 32.2 119 24.1 215 43.6 4 
= 492 128 26. 89 18.1 275 55.9 | 

= 594 120 20.2 125 21. 349 58.7 | I cs 

2105 580 27.5 380 18. | 1145 45-4 : 
| | 

] 

1907-646 | | 14.7 | I | | | 112 | 5 | 4.5 | 

1927 173, | 17 9.8 | 47 8 17. | 306 10 3-3 

1928 159 | 16 10.1 | 119 8 6.7 | 215 9 4.2 ' 

1926 128 | 11 | 8.6 | 89 5 | 5.6 275 | 10 3.6 | “ 

1930 120 | 12 | 10. | 125 | 12 9.6 | 349 | 4 1.1 | I a 

580 9.6 | 380 33 8.7 | 1145 | 33 2.9 | 
93! 

| | | | 
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We also add that a certain proportion 
of the deaths now attributed to appen- 
dicitis by vital statistics might well be 
charged to other causes not associated with 
pathology of the appendix including the 
surgical procedure, appendectomy. We 
would further call attention of the medical 
profession to our present method of esti- 
mating death rate according to case 
fatality in operated cases with the idea 
as to whether or not all deaths should be 
charged to pathology or in certain instances 
to operative accidents and complications. 


TABLE XI 


PREOPERATIVE COMPLICATIONS IN FATAL CASES 


1907-1910 | 1927-1930 
100 Deaths | 123 Deaths 


3 4 


Pneumonia............ 2 | 2 


Tuberculosis. .......... 
| 
Heart disease.......... 3 7 
| 
Arteriosclerosis........ 2 3 


2 


Dermoid cyst.......... 


Chronic nephritis. ..... | 


Carcinoma of esophagus 0 | I 
Bronchial asthma..... . I 
Acute tonsillitis........ I 
Peritonitis (all degrees) 88 88% 101 82.1% 


Whether or not the incidence of appen- 
dicitis is rising is open to question, which 
question probably cannot be answered 
accurately by comparison of the past and 
present. 

If appendicitis is increasing, as is pos- 
sibly the case, why is not a share of the 
solution of the problem one for preventive 
medicine? 
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If no increase in the disease exists, and 
assuming that more individuals are now 
dying following our endeavor to ‘reat 
appendicitis than previously, what possi- 
bilities have we to eliminate this unfor- 
tunate situation? 


TABLE XII 
POSTOPERATIVE COMPLICATIONS IN FATAL CASES 


1927-1910 | 1927-1630 
100 Deaths 123 Deaths 
Hemorrhage........... 3 2 


Pneumonia...... 


Intestinal obstruction . . 9 
Local abscess in region 
of cecum............ 2 | 4 
Pelvic abscess......... 4 4 
Subdiaphragmatic | 
2 | 3 


Liver abscess including 


| 
| 
pylephlebitis......... 2 2 
Septicemia............ I 2 
Pulmonary embolism. .. I | 5 


Gangrene of cecum..... o I 

Pulmonary edema...... I 

| I 

Toxic psychosis........ 2 

Peritonitis (all degrees) 32 32% 26 «21.1% 
| 


The human element as represented by 
both the laity and the medical profession 
can contribute to a lessened mort: lity 
rate. As to education of the public regrd- 
ing acute appendicitis and what this ‘nay 
accomplish in the reduction of the mor- 
tality rate, we would call your atten*ion 


13 | 20 
Empyema............. I | I 
| 
Fecal fistula........... 3 | 2 
q 
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to the apparent good achieved along these 
lines during recent years in the City of 
Phil. delphia. One however should remem- 
ber ihat the reduction in the mortality 
rate in Philadelphia was based on case 
fatality from hospital statistics rather 
than on the mortality according to vital 
statistics. 
TABLE XIII 
ORGANISMS FROM POSITIVE CULTURES IN FATAL CASES 


1907-1910 1927-1930 


Total positive cultures. . 86 96 


Streptococcus hemolyti- 
10 11.6 | 32 | 33.3 


Staphylococcus aureus. . . o 


Mixed infections........ 36 | 41.9 8 8.3 


Organisms other than 
noted above.......... 6 7. 8 8.3 


So far as the laity is concerned, we would 
stress five facts for them to bear in mind 
about acute appendicitis: 

(1) That abdominal pain is the earliest 
and most common symptom of acute 
appendicitis. 

(2) That abdominal pain which lasts 
over six hours may mean acute appen- 
dicitis. 

(3) That when abdominal pain has 
persisted for more than a few hours it is 
absolutely imperative to call a doctor. 

(4) That home medication, especially 
the use of laxatives or cathartics, is dan- 
gerous if acute appendicitis exists. 

(5) That surgery is the only recognized 
and safe treatment for acute appendicitis 
and the sooner a case is operated upon 
after the onset of symptoms the greater 
the chance of recovery. 

The medical profession still has much to 
learn concerning the diagnosis of chronic 
appendicitis, and should realize that the 
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symptomatology now associated with this 
type of lesion may well be due to abnormal 
anatomy, pathological conditions, or func- 
tional disturbances of other organs or 
systems. We make this statement having 
in mind that it has been estimated by 
reliable authorities that from 30 to 70 per 
cent of those individuals operated upon 
for chronic appendicitis continue to have 
symptoms identical or similar to those for 
which the appendectomy was done. There- 
fore the medical profession as a whole 


TABLE XIV 
CAUSES OF DEATH 


1907-1910 1927-1930 
Total Deaths Total Deaths 
100 123 
(Per (Per 
Cent) Cent) 
General peritonitis. . . 76 76 | 75 61. 
Lobar pneumonia... . 4 4 9 7.3 
Bronchopneumonia .. 2 2 | 5 4.1 
Pulmonary embolism 2 2 5 4.1 
Septicemia, not asso- 
ciated with general 
peritonitis......... 3 3 | 4+ 3.2 
| 
Cardiac failure....... I | 5 
Intestinal obstruction 7 7 | 15 12.2 
Postoperative hemor- | 
Pyiephlebitis with 
liver abscess....... 2 2 | 2 1.6 
1 | o o. 
i 
Metastatic carcinoma | I 
| 
Subdiaphragmatic | 


could well take chronic appendicitis more 
seriously from the diagnostic and operative 
standpoints, realizing that laparotomy 
itself has a definite surgical mortality, 
which when applied to appendicitis may 
account for a certain percentage of the 
rising death rate as revealed in the study 
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of vital statistics, but which makes little 
impression in the small percentage of 
deaths incidental to a large number of 
operations for appendicitis. We agree with 
Wilkie that “too many men doing surgery 
look upon appendicitis as a simple thing,” 
and all should remember as Adams reminds 
us that “the risk of an abdominal opera- 
tion can never be reduced to that of having 
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SUMMARY 


From our study of appendicitis we 
Pores that there has been an increa. ing 
number of deaths associated with increas- 
ing surgery of the appendix. 

2. Although we cannot prove the fac’, it 
is our impression that the disease appendi- 
citis has been increasing. 


3. We find that the death 


rate in 


TABLE Xv 
FACTORS CONTRIBUTING TO MORTALITY 


Delay—D 
Faulty Surgical Management—FSM 


Preoperative Complication—PR.C 
Postoperative Complication—PO.C 


| 
Total 
Deaths 


PR.C 
Plus 
FSM 


| 


one’s hair cut.”’ If and when the number 
of appendix cases of the chronic type now 
referred to our institutions is reduced, 
we will have another factor which in 
appendicitis will contribute to a lower 
death rate upon estimation from vital 
statistics. 

Finally, we would remind the surgeon 
that the treatment of acute appendicitis, 
and especially the complication peritonitis, 
is by no means a closed book, and that 
the problem still offers opportunities for 
clinical investigation which will ultimately 
be reflected in a lower mortality rate. 


appendicitis, based on vital statistics, has 
been rising; and that during the same 
years the mortality, as estimated by case 
fatality, has been falling. 

4. We feel that education of the public 
regarding the symptomatology of appendi- 
citis and the necessity for early operat‘on 
will reflect itself in a lesser number of 
deaths from the disease. 

5. The medical profession can contrib.te 
to a lower mortality by further study of 
those cases of appendicitis associated w th 
peritonitis. 

[For References see p. 257.] 
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published a paper dealing with no less 
than 18 cases of tumor of the cecum 
developing quite insidiously and forming 
adhesions with the surrounding tissues. In 
his opinion they represented for the most 
part a late stage in the evolution of certain 
forms of chronic appendicitis, much more 
rarely of acute appendicitis. It seems 
probable that many of these were genuine 
cases of fibroplastic appendicitis. But it was 
Laewen who, reporting a case in 1914, gave 
the name to this rare disease, which is 
characterized primarily by great thicken- 
ing of the wall of the appendix resulting 
from enormous proliferation of the con- 
nective-tissue cells. 

In reviewing inflammatory  ileocecal 
tumors Laewen distinguishes the following 
varieties: 

1. Inflammatory tumors of the cecum 
and adjacent ascending colon not 
having their origin in the appendix 

2. Inflammatory tumors which originate 
in the appendix, but only implicate 
this organ to a slight degree and 
extend either: 

a. Into the anterior or posterior 
abdominal wall (inflammatory 
tumors of the abdominal wall 
after appendicitis, perityphlitic 
induration of the retroperitoneal 
tissues, etc.) or 

b. Into the neighboring intestine 
and omentum with the forma- 
tion of abundant connective 
tissue (fibroplastic appendicitis 
in the broader sense) 

3. Inflammatory tumors originating in 
the appendix and remaining in the 
main localized to the appendix itself, 
the cecum, ascending colon and ter- 


¢ was in 1911 that Bergmann of Riga 
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minal ileum (fibroplastic appendicitis 
in the narrower sense, idiopathic 
ileocecal tumor of appendicular 
origin). 

Though the distinction between this 
last group and the preceding sub-group 
may not be very apparent, etiology, 
diagnosis and clinical course being essen- 
tially the same, the fact remains that fibro- 
plastic appendicitis constitutes a condi- 
tion clearly identified by Laewen as a 
clinical and pathological entity, entirely 
separable from the other inflammatory 
tumors of this region. 

Among a number of appendectomies 
exceeding one thousand we have personally 
met with this condition only in one, 
possibly two, instances, and we think that a 
report of these cases would be well worthy 
of perusal. 


J. T., a married woman, aged forty-two, was 
admitted on February 28, 1924. One week 
previous to this date she began to suffer from 
pain in the right lower quadrant of the ab- 
domen which radiated to the right lumbar 
region and back. The pain was more or less 
continuous, she vomited on one occasion, said 
she had some rise of temperature and a chill. 

Objective examination revealed considerable 
tenderness in the right ileocecal region and the 
presence of a tumor the size of a fist. This had 
some mobility, but movements were painful. It 
extended upwards and seemed to be continuous 
with the kidney. The urine was normal. Cysto- 
scopy showed nothing unusual, functional tests 
were satisfactory, but a catheter passed into 
the right ureter could not be made to enter the 
sinus. In the course of the next ten days the 
patient did not complain of much pain, but the 
character of the tumor remained unchanged. 

On March 10 the right kidney was exposed 
under general anesthesia. Its lower pole reached 
the iliac fossa, where it had formed some 
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adhesions, but in other respects the size and 
shape of the organ were normal. On freeing the 
adhesions the kidney moved up quite easily. 
It was thus seen to be independent of the 
tumor occupying the iliac fossa, which could 
be felt through the peritoneum as a hard mass 
possessing a limited degree of mobility. A small 
opening was made in the peritoneum to allow 
of better inspection of the tumor. This, how- 
ever, gave no further information, so the peri- 
toneal slit was closed and a_nephropexy 
performed. 

On March 22 the abdomen was opened 
under spinal anesthesia. The mass was about 
the size of a man’s fist, had some loose adhesions 
especially on the outer side and seemed to be 
formed by a thick, elongated, sausage-like 
tumor developed upon the outer side of the 
cecum. The appendix was not visible and en- 
larged glands were not apparent. As there was 
strong suspicion of malignancy the ileum and 
transverse colon were divided, a side-to-side 
ileotransversostomy was performed and the 
ileocecum removed. The patient made an 
uneventful recovery. 

In the resected specimen, which consisted of 
terminal ileum, cecum and ascending colon, 
the appendix could not be identified at first 
sight, nor did the appearance of the tumor 
occupying the outer wall of the cecum suggest 
the appendix. After opening the cecum, how- 
ever, the gaping orifice of the appendix, large 
and rigid, was very apparent, and a probe 
introduced into this led right up through the 
tumor-like mass on the outer wall of the cecum. 
This extraordinarily thickened appendix, quite 
1'4 inches in diameter, was fused with the 
cecum from which it could be dissected only 
with difficulty. It was found to be uniformly 
thickened right up to the apex, very hard, and 
without any nodular formation. The cecum 
appeared to be normal. 

Sections taken from the organ at different 
levels all showed the same histological picture. 
The mucosal epithelium was destroyed and 
replaced by round-celled infiltration and the 
submucous layer was similarly infiltrated. 
There was hyperplasia of the follicular system. 
The bundles of the muscular wall were dis- 
sociated by a considerable hyperplasia of inter- 
fascicular connective tissue and in part trans- 
formed into lax connective tissue. Here too 
there was round cell infiltration. The con- 
clusions of the pathologist (Prof. Vasiliu) were: 
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Chronic appendicitis with hyperplasia o: the 
follicular system and diffuse proliferation o* the 
connective tissue. 


Laewen holds the view that the disezse is 
analogous to a number of other conditions 
involving organs in and about the abdomen, 
which are characterized by connective- 
tissue hypertrophy, such as Schlofier’s 
postoperative fibrous tumors of the abcom- 
inal wall, chronic postoperative induration 
of the omentum described by Lucas- 
Championniére, inflammatory tumors of 
the colon, etc., in which a predisposing 
agent in the form of infected sutures, 
intestinal bacteria or staphylococci of 
reduced virulence can almost always be 
demonstrated. And to these examples of 
connective-tissue hypertrophy following 
chronic irritation we would add _ the 
inflammatory tumors arising in connection 
with gastric ulcer. We recall, among many 
such instances, the case of a woman with 
ulceration of the mucous membrane not 
exceeding the area of a nickel on the 
anterior wall of the prepylorus. This was 
associated with an inflammatory tumor 
the size of a large egg, penetrating into the 
abdominal wall, gall bladder, both lobes 
of the liver and transverse colon, without 
any trace of malignancy being present, 
and necessitating very wide resections for 
its removal. Tenckhoff shares Laewen’s 
opinion that fibroplastic appendicitis should 
be included in a group of inflammatory 
processes which are not limited to the 
ileocecal region, but may be observed in 
other parts of the body as well. 

Etiologically factors such as the follow- 
ing should be taken into consideration: 
injuries caused by foreign bodies or pres- 
sure necrosis of the mucous membrane, 
with ensuing chronic inflammation; phieg- 
monous enteritis of the cecum leading to 
suppurative cellulitis of the wall; inflam- 
matory tumors following dysentery and 
diverticulitis; primary typhlitis, colitis, 
pericolitis and sigmoiditis (Tenckhoff). 
According to Laewen we have to consider 
two etiological moments in the dev«op- 
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ment of inflammatory tumors of the 
abdo xinal wall, omentum or intestine, 
nam:.y the presence of a foreign body and 
chro: ic infection of low virulence. But, 
as he remarks, inflammatory processes due 
to these causes occur frequently without 
tumor formation, as in any common case of 
chronic appendicitis, and he _ therefore 
conc.udes that we must assume the pres- 
ence of an additional factor, namely a 
special disposition to the formation of 
connective tissue. Zwerg endorses this 
view, recognizing, apart from etiological 
factors such as chronic irritation of the 
appendix due to concretions, fat necrosis, 
bacterial infection and lymph stasis, also a 
fibroplastic diathesis. 

Great interest attaches to the patholog- 
ical findings, Laewen considering the condi- 
tion to be a form of true appendicitis. In 
his case the tumor formed a mass twice the 
size of a man’s fist. It had formed no 
adhesions with the abdominal wall and 
still possessed some mobility. The omentum 
was adherent to the cecum and enlarged 
glands in the mesocolon. In the hardened 
preparation the appendix was 5 cm. 
long and 4 cm. in diameter and contained a 
large concretion, the wall being 1.5 cm. 
thick at this level. Even to the naked eye it 
was apparent that the thickening was due 
to proliferation of connective tissue, par- 
ticularly in the submucosa, recognizable in 
the appendix, cecum, colon and ileum as a 
whitish layer under the submucosa and 
extending to the peritoneal covering. The 
ileocecal valve projected in the form of two 
thickened lips into the lumen of the 
cecum. Microscopic examination showed 
that in the cecum and ascending colon the 
serosa and subserosa were thickened by the 
presence of connective tissue rich in cells, 
in which round cells and isolated leucocytes 
cou'd be recognized. Here and there some 
adipose tissue could be seen in the sub- 
serous layer. The connective tissue con- 
tained many elastic fibers. The longitudinal 
muscular layer was normal, but the cir- 
cules layer was much thickened as the 
resi t of connective-tissue formation be- 
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tween the bundles, this containing many 
elastic fibers often massed together. The 
submucous layer was enormously thick- 
ened by connective tissue rich in cells and 
elastic fibers. Even the mucosa contained 
connective tissue cells in great number 
extending between the glands. In general 
the round cell infiltration was distributed 
along the blood vessels, suggesting that a 
stream of toxines had traversed the in- 
testinal wall in the lymphatic spaces 
around the vessels. Enlargement of lym- 
phatic glands was due to chronic 
hyperplasia. Laewen points out that 
this connective-tissue formation leads to 
shrinkage. The cecum becomes shortened 
and the opening of the appendix approaches 
the ileocecal valve from contraction of the 
connective tissue in the intervening parts. 
These changes, according to this author, 
justified the diagnosis of “advancing fibro- 
plastic appendico-typhlitis.” 

Bachlehner had the opportunity of 
studying 4 cases of fibroplastic appendicitis 
and it is of interest to note that in these the 
thickening affected chiefly the serous coat, 
in a lesser degree the muscular coats, while 
the mucous membrane appeared to be 
quite unaltered. 

In our own case, just reported, the 
appendix had become fused with the outer 
wall of the cecum, so much so that at the 
time of operation we thought we were deal- 
ing with a tumor of the cecum. The 
pathological report, however, did not 
mention any fibroplastic changes in the 
wall of the cecum. None the less in the ma- 
jority of reported cases the disease does 
not seem to have remained localized to 
the appendix, but to have spread to the 
cecum and thence to the ileum and ascend- 
ing colon. And this tendency seems to have 
been presented in our second case, of 
which an account will follow later, as- 
suming it to have been a genuine instance 
of fibroplastic appendicitis. There is no 
evidence that the disease can extend from 
one organ to another through the peritoneal 
coats. On the other hand very firm adhe- 
sions may form, not only with the cecum, 
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but also with intestines, omentum and 
parietal peritoneum, matting these organs 
together very extensively. 

Hyperplasia of the lymphatic glands has 
been a marked feature in some cases. It 
was present in Laewen’s case, in the 2 
reported by Barth and in the 4 described 
by Bachlehner. In others no mention is 
made of enlarged glands, nor was this the 
case In ours. 

The association of pus formation with 
fibroplastic appendicitis would at first 
sight appear improbable. Yet it is not 
unknown. In one of Bachlehner’s cases 
there were pus-filled fistulous tracks lead- 
ing from the embedded appendix to the 
adipose layer of the abdominal wall, and in 
Barth’s second patient, who was operated 
on for-acute exacerbation of a chronic 
appendicitis of many years’ duration, there 
was peritonitis and a large perforated 
appendix without involvement of the 
neighboring intestine, the patient dying of 
pulmonary embolus. The appendix showed 
typical fibroplastic changes throughout its 


length, most marked along the line of 
attachment of the meso-appendix. 
Berger’s case is interesting. 


A man of forty-two was operated on for 
severe gangrenous appendicitis, without appar- 
ent changes in the cecum. After four months 
he began to suffer from constipation and a 
feeling of pressure in the region of the appendix. 
At the end of seven and a half months a tumor 
could be felt in the iliac fossa and there was 
appreciable loss of weight. Twelve months 
from the time of the first operation the cecum 
was resected for tumor, the patient making a 
good recovery. Histological examination showed 
chronic inflammatory infiltration of the cecal 
wall with new lymphoid follicles and marked 
increase of eosinophile cells. There were also 
giant cells enclosing shreddy foreign bodies 
apparently belonging to the vegetable king- 
dom. These vegetable inclosures could only 
have penetrated through lesions of the mucosa. 


The well-defined hard tumor character- 
istic of fibroplastic appendicitis is obvi- 
ously an advanced stage in the evolution 
of the disease, and it is in this form that it 
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most frequently comes under observe ion, 
Opportunity of studying the earlier s_ages 
does not often present itself. Yet v. | erg. 
mann had 4 cases in his series in which the 
characteristic changes were limited tc the 
appendix, its mesentery and the adje :ent 
portion of the cecum (Tenckhoff). The 
following case, respecting the diagnos s of 
which there may be some doubt, is possibly 
typical of incipient fibroplastic appendicitis. 


J. K., aged thirty-four, tall and well built, 
an engineer by profession, in the fall of 1927 
suffered from headaches and a feeling of fatigue. 
He further lost his appetite and was consti- 
pated, and his medical attendant noted that 
the occipital glands were enlarged. Early in 
1928 his lack of appetite was more pronounced 
and he lost weight and about the same time he 
began to experience pain in the right lower 
quadrant. Examining him in the middle of 
January the physician observed that there 
was tenderness in the right iliac fossa; he was 
ordered to bed, cold applied to the abdomen 
and he was put on a diet. Four weeks after 
recovery the symptoms recurred and he was 
again laid up for ten days. During the month 
of March he had a continuous sensation of 
pressure in the affected region and had cramps 
followed by the emission of gas. As symptoms 
pointing to chronic appendicitis became more 
pronounced in the succeeding weeks an oper- 
ation was performed which revealed the 
following situation: 

The appendix was free from adhesions, about 
8 cm. in length, and of normal appearance 
distal to a point 1 cm. from its insertion. Here 
its width became suddenly much increased and 
this thickening, which was perfectly uniform, 
extended on to the cecal wall as a symmetrical 
circumferential swelling, which terminated 
abruptly on the cecum 15 mm. from the base 
of the appendix. This expanded portion of 
appendix and cecum had a hard almost car- 
tilaginous consistency and was smooth and even 
to the touch. 

A circular incision was carried through the 
cecal wall a short distance beyond the swel!.ng, 
the appendix and affected part of the ce um 
being removed. The cecal wound was cl: sed 
and the patient made a good recovery. 

Histological Report (Professor Vasiliu). *¢¢- 
tions show all the intestinal layers except the 
mucosa, which is ulcerated. There is hy »er- 
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plasi: of the lymph follicles. These are very 
abun iant. The blood vessels are dilated 
thro: zhout and filled with blood. Some of the 
vesse' 5 have markedly thickened walls. There 
is both diffuse and circumscribed infiltration 
with leucocytes, especially plasma cells and 
eosinophiles. Conclusion: the microscopic ap- 
pear:nce is that of pseudo-granuloma (syphilis). 
But this is only a diagnosis of probability. 

While the histological report does not justify 
a diagnosis of fibroplastic appendicitis, it is 
certain that the fibroplastic properties were 
grossly manifest, for the tumor was distinctly 
circumscribed and very firm in consistency. 
Repeated Wassermann tests, including a 
provocative test, proved negative. None the 
less the patient received a course of energetic 
antiluetic treatment. He felt perfectly well and 
gained in weight. 


From the foregoing it will have become 
apparent that the diagnosis of fibroplastic 
appendicitis is difficult. It is an insidiously 
evolving form of chronic appendicitis, 
progressive in character, but at no time 
producing symptoms either typical or 
salient. There may have been some mild 
disturbance in the form of pain or a 
feeling of pressure in the right lower 
quadrant of more or less long duration, and 
in a few cases the patient showed marked 
loss of weight. Constipation has been a 
feature occasionally and this may be due in 
part to the process of shrinkage involving 
the ileocecal valve (Jaffé, Laevinsohn). 
But signs of stenosis are not pronounced. 
Laewen’s case showed slight transitory 
signs of obstruction. Our attention is 
drawn to the case as a rule when there is 
already an easily palpable tumor, which is 
hard, uneven, possesses some mobility and 
is more or less tender and painful when 

manipulated. 

Of the cases reported in medical litera- 
ture, which are few in number, none seems 
to ‘ave been diagnosed before operation, 
nor even during operation, the true nature 
of t 1e condition being only revealed by the 
mic ~oscope. This uncertainty is partly due 
to the inherent difficulties of diagnosis 
att ading ileocecal pathology, and partly 
no oubt to the fact that few physicians are 
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as yet familiar with this uncommon condi- 
tion. If it was thought of in every case 
of tumor of the right iliac fossa some ap- 
proach to diagnosis might occasionally be 
made. 

The more important conditions for which 
fibroplastic appendicitis has been mistaken 
are ileocecal tuberculosis, malignant tumor 
of the cecum and actinomycosis. To these 
we would add chronic intussusception, 
benign tumors and possibly empyema of 
the appendix or hydro-appendix, as condi- 
tions with which confusion might arise. 
Of these, ileocecal tuberculosis and malig- 
nancy, when unaccompanied by hemor- 
rhage, stenosis or general symptoms point- 
ing to one or the other, will be hardest to 
differentiate from fibroplastic appendicitis. 
Laewen’s case was diagnosed as one of ileo- 
cecal tuberculosis, and this was even con- 
firmed by sight and touch in the course of 
the operation, histological examination 
alone throwing light upon the real nature 
of the tumor. Confusion with actinomycosis 
is less probable, for a case of this kind 
presenting the characters of the fully 
developed tumor of fibroplastic appendicitis 
would be a rarity. In our first case we 
assumed that we were dealing with a 
malignant tumor, and others have had like 
experience. 

Tenckhoff relates the case of a patient 
with fibroplastic appendicitis in which the 
tumor, the size of a man’s fist, occupied 
a hernial sac and gave rise to a diagnosis of 
strangulated hernia. With the tumor oc- 
cupying its normal position, however, it is 
no wonder that the physician either makes 
a wrong diagnosis or takes refuge under the 
all embracing one of ileocecal tumor. In 
early cases an operation may be undertaken 
for simple chronic appendicitis, as in our 
second patient, or it may be an accidental 
finding as in one case of Barth’s where the 
appendix was removed for acute perfora- 
tion. Careful study of the history may 
validate a diagnosis of tuberculosis or 
malignancy, or on the other hand it may 
eliminate these possibilities and, by a proc- 
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ess of exclusion, lend substance to a 
diagnosis of fibroplastic appendicitis. 
Treatment can only be surgical. In a 
few incipient cases, in which the disease is 
limited to the appendix, removal of this 
organ might prove suflicient, assuming that 
it was more or less free or that an uncertain 
diagnosis and the fear of malignancy did 
not deter the operator from separating 
adhesions which, as we have seen, may be 
very firm. The majority of cases will 
require ileocecal resection, not only for 
the purpose of efficiently removing the 
usually adherent appendix and all the 
parts affected secondarily by the fibro- 
plastic process, but also in order to be on 
the safe side in case histological examina- 
tion should subsequently show that we 
were actually dealing with a neoplasm. 


SUMMARY 


Fibroplastic appendicitis is a condition 
of rare occurrence identified and named 
by Laewen in 1g14. It is characterized 


clinically by the formation of a tumor and 
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histologically by great proliferation of 
connective tissue cells, principally in the 
submucosa. It probably occurs most fre- 
quently in those individuals whose tissues 
have a special disposition to reac: to 
chronic irritation by the production of 
abundant connective tissue: “fibroplistic 
diathesis of Zwerg.” It is insidious in 
onset, runs a chronic course and has no 
characteristic symptoms. It is easily con- 
fused clinically with other pathological 
conditions occurring in the right iliac 
fossa, particularly malignant disease of 
the bowel and ileocecal tuberculosis. It 
has rarely, if ever, been diagnosed before 
operation and in the majority of cases its 
true nature has only been recognized in the 
laboratory. In incipient cases treatment 
may be limited to resection of the appendix 
with or without a portion of the cecum. 
In fully developed cases however the 
surgeon has resorted to ileocecal resection, 
this procedure being indicated by the 
uncertainty of diagnosis, the suspicion of 
malignancy and the anatomical conditions 
which usually obtain. * 


REFERENCES 


Fibroplastic Appendicitis 


BaAcHLEHNER, K. Ueber Entzuendliche Ileocoecal- 
tumoren. Bruns Beitr. z. klin. Chir., 124: 103-145, 
1921. 

Bartu, F. Ueber Appendicitis Fibroplastica. Bruns 
Beitr. z. klin. Chir., 1924. 131: 557-565, 1924. 
Bercer, H. Zur Kasuistik der Appendicitis Fibro- 
plastica. Zentralbl. f. Chir., 52: 969-971, 1925. 
VON BERGMANN, A. Tumorbildung bei Appendicitis und 
ihre radikale Behandlung. St. Petersb. med. 

Webnschr., 36: 512-523, 1911. 

Laewen, A. Ueber Appendicitis Fibroplastica. Deutsche 
Ztschr. f. Chir., 129: 221-241. 

Appendicitis Fibroplastica. Chirurg. Kongress, Ref. 
Zentralorg. f. Chir., 6: 53, 1920. 

Article “Appendicitis” in Kirschner and Nordmann’s 
Die Chirurgie. 

TenckuorfF, B. Appendicitis im Bruchsack und andere 
Dickdarmtumoren. Deutsche Ztscbr. f. Chir., 182: 
57-82, 1923. 

Tietze. Ergebn. d. Chir. u. Orthop., Vol. 12: 1920. 

Zwerc, H. G. Appendicitis Fibroplastica. Deutsche 
Ztschr. f. Chir., 209: 129-136, 1928. 


Tumors of the Appendix 


Acevepo. Seudomixoma peritoneal de origen appen- 
dicular. Rev. Soc. Med. Argentina, 14: 277, 1906. 


Acata. Di un fibroma mixomatode dell ileo determi- 
nante doppia intussuscezione. Resezione intesti- 
nale. Guarigione. Arch. Ital. di chir., 13: 276, 1925. 

Baitey. Pseumo-myxomatous cyst of the appendix. 
Surg. Gynec. Obst., 23: 219, 1916. 

Baskin. Cyst of the appendix. Colorado Med. (Dec.) 
1928. 

Brockman. St. L. Actinomycosis of right iliac fossa. 
Brit. J. Surg., p. 456, 1923. 

Brunner. Kirschner and Nordmann’s Die Chirurgie. 

Cazin. Des tumeurs endocrines de l’appendice. Paris 
Chir., 11: 157, 1919. 

Cocnez. Pseudo myxome de l’appendice. Bull. Med. de 
l’Algerie, 24: 370, 1913. 

Corner. Fibromyoma of the appendix. Med. Press & 
Circ., No. 87, p. 325. 

Cramer. Pseudo myxoma peritonei infolge Berstens des 
cystisch degenerierten Wurmfortsatzes. Sitzungs- 
ber. d. Gesellsch. f. Geb. u. Gyn. zu Koeln, 190% -10- 
Berlin, 1911, p. 41. 

Danpy. Zur Kentniss der gutartigen Appendixtumoren 
speziell des Myxoms. Beitr. z. klin. Chir., 95: ‘—7 
1914. 

Dovuca.. Adenomyoma involving the vermiform 
dix. J. Obst. er Gynaec., London, No. 30, p. 224 
Emce. An early benign adenoma of the appendix. < «7S- 

Clin. N. America, 3: 765, 1923. 
[For Remainder of References see p. 329.] 


¢ 
> 
| 


EXCISION OF THE SUPERIOR HYPOGASTRIC PLEXUS 


IN THE TREATMENT OF INTRACTABLE INTERSTITIAL CYSTITIS 
REPORT OF FIVE CASES* 


Henry L. Douctass, M.D. 


NASHVILLE, TENN. 


of the bladder wall in which the muscu- 

lar and submucous coats are involved 
in a chronic inflammatory process resulting 
in marked fibrosis. It is essentially a 
disease of middle life and is confined almost 
exclusively to women. 

The first symptoms are frequent and 
painful urination. Its course is subject to 
exacerbations with intervening periods of 
comparative comfort. As it progresses, 
urgency and tenesmus rapidly develop and 
the clinical picture becomes that of severe 
cystitis, associated in many instances with 
more or less difficulty in urination. During 
the acute attacks these patients suffer 
intense pain. They must void every few 
minutes during both day and night, in 
spite of the pain and tenesmus which 
result from each micturition. Apparently 
the slightest intravesical tension causes 
urgency. Pressure from without, usually 
due to overdistended rectum, intensifies 
these symptoms; and evacuation of the 
bowels by means of an enema gives relief. 


ie TERSTITIAL cystitis is a rare disease 


The patients, therefore, are sometimes led: 


to believe that both the rectum and the 
bladder are at fault. The onset of the 
menstrual period as a rule aggravates their 
distress. 

Since 1926 I have treated 20 patients 
with this type of cystitis and its symptoms 
have been so distressing and intractable 
that it was thought wise to employ excision 
of the superior hypogastric plexus in 5 
cases. In a sixth case this operation was 
pert med elsewhere. It is the purpose of 
this paper to discuss the effects of sym- 
pat ectomy on the course of interstitial 


cystitis. I shall, therefore, emphasize only 
those clinical and pathological features 
which appear to be related to sympathetic 
imbalance or dysfunction. At the outset I 
shall go into detail regarding 2 patients 
who developed urinary retention. 


Case 1. Mrs. J. S. M., white, fifty-four 
years of age, began suffering with interstitial 
cystitis twenty-five years ago. Three years 
after the onset of symptoms she developed 
complete retention. Catheterization at frequent 
intervals was necessitated for about seven days 
before she again became able to urinate. This 
patient suffered intensely as the urine accumu- 
lated in the bladder, and while catheterization 
always gave immediate relief, never were more 
than 5 oz. of urine found in the bladder. A 
diagnosis of urethral stricture was made in 
spite of the lack of obstruction to the passage 
of an ordinary soft rubber catheter. During a 
recent exacerbation there was marked spas- 
ticity of the internal sphincter. In this case the 
severe pain before catheterization, the relative 
ease in passing a catheter, and the immediate 
relief following the withdrawal of such small 
quantities of urine, together with spasticity of 
the internal sphincter point to chronic inter- 
stitial cystitis rather than to stricture. 

Although the patient subsequently became 
able to void, symptoms of interstitial cystitis, 
including pronounced spasticity of the internal 
sphincter, remained despite one gynecological 
operation and a course of cystoscopic treat- 
ments designed to cure a right-sided pyelitis. 

Case ul. The second patient, P. M. E., 
white male, sixty-one years of age, began to 
suffer ten years ago with frequency of urina- 
tion. Difficulty in urinating gradually devel- 
oped and soon he became unable to empty his 
bladder. Residual urine slowly increased and 
when it reached 414 or 5 0z., in spite of repeated 


* From the Department of Surgery, Vanderbilt University. 
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dilatation of the urethra, he sought relief 
elsewhere. 
In the course of the many efforts on the part 


Fic. 1. Two lesions of chronic interstitial cystitis, one 
bleeding from over-distention (Case 11) as observed 
through cystoscope three months after resection of 
superior hypogastric plexus. 


of the profession to relieve this patient, two 
punch operations and a suprapubic cystotomy 
were done, to no avail. Urination became 
progressively more difficult. He soon learned 
the advantage of heat as an aid in relaxing the 
sphincter. In the last few years he has never 
been able to urinate without first taking an 
enema of hot water. On certain occasions when 
that failed, he had to be catheterized. After 
ten years of ineffectual treatment based upon 
a misunderstanding of his condition, it was 
discovered that he was suffering with inter- 
stitial cystitis and he was referred to me for 
treatment. 

I fulgurated every visible area of cystitis 
under caudal anesthesia. This procedure was 
immediately followed by ability to void and 
relative relief of pain and spasticity. Freedom 
from symptoms continued for three weeks, after 
which his original condition recurred. During 
the next five months the intravesical lesions 
were fulgurated under caudal anesthesia on 
several occasions. Always, however, relief was 
transitory. 


These 2 cases are striking examples of 
the spasticity of the internal sphincter 
which is often associated with this disease. 


Many other patients relate in a_ ess 
dramatic way the difficulty in rela: ing 
the neck of the bladder in the presenc : of 


Fic. 2. Single lesion of chronic interstitial cystitis 
(Case 11) as visualized through cystoscope three 
months after resection of superior hypogastric plexus. 
Proximity of lesion to air bubble which invariably 
floats to dome of bladder during cystoscopy is plainly 
discerned. 


an inordinate desire to urinate. The major- 
ity sooner or later learn the efficacy of heat 
in Overcoming spasm and soothing pain; 
and they combat their symptoms by means 
of hot water douches, hot sitz baths and by 
sitting over steam. 

The cystosopic findings are character- 
istic. The deep urethra is hypersensitive 
and the spastic internal sphincter resists 
the passage of the instrument. The bladder 
is very irritable and its capacity diminished 
to less than 5 oz. Very slight alterations 
are to be found in the mucosa. (See Figs. 
1 and 2.) There is, however, a certain 
degree of pallor of the mucous membr.ne 
which is characteristic of uncomplicated 
interstitial cystitis. This blanched appear- 
ance may be the only visible change until 
the lesion itself cracks and bleeds fiom 
overdistention. 

The cause of interstitial cystitis is ot 
definitely known. It has all the appearar es 
of a chronic inflammation of the submuc: sal 
and muscular coats which exists indepe »d- 
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ent of other urinary infection. The 
nat’ alassumption is that infection reached 
the alls of the bladder through the blood 
strc u. Therefore the most widely ac- 
crec -ed theory attributes it to a focus of 
infe ion. Bidgood! cultured the tissue 
rem ved at operation in 2 patients and in 
eac) instance grew a pure culture of 
streptococci. These organisms, however, 
injected into the wall of a dog’s bladder 
failed to reproduce the disease. 

Meisser and Bumpus? strongly support 
the theory that focal infections are re- 
sponsible. They were able to produce 
lesions of the bladder in animals by in- 
jecting them with cultures derived from 
the teeth and tonsils of patients suffering 
with interstitial cystitis. These cultures 
invariably contained streptococcus viri- 
dans. Furthermore, they were able to 
demonstrate diplococci in prepared sections 
made from the affected portion of the 
bladder wall removed at operation in each 
one of the 2 patients so treated. Bumpus’ 
subsequently expressed a conviction that 
many of these cases are due to direct 
extension of the infection to the bladder 
from the pelvic organs and cited the fact 
that Moench and Counseller reproduced 
the lesion by injecting animals with organ- 
isms obtained from the cervix of a patient 
who had a submucous ulcer. 

In the uncomplicated cases of interstitial 
cystitis, the bladder mucosa is pale, the 
internal sphincter is spastic and the urethra 
is hypersensitive to a degree present in no 
other type of vesical inflammation. Now 
it has been fairly definitely established 
that the sympathetic nerve supply is the 
pathway for vasoconstrictor fibers to the 
blacder. It is also the motor nerve to the 
inter} nal sphincter, and it is the author’s 
belicf that it supplies at least part of the 
sens*tion to the posterior urethra along 
wit) the pudic nerves. 

Te results which Learmonth? obtained 
by utting the vesical branches of the 
inte or hypogastric ganglia led him to 
con ude that sensation was at least partly 
sup ed to the proximal part of the urethra 
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by the parasympathetic nerves. Sympa- 
thetic innervation of the deep urethra also 
seems compatible with the results of 
McCrea’s® study of the bladder muscula- 
ture. He states that the muscle of the 
trigone is wholly derived from the muscula- 
ture of the ureteral walls and that it is 
continued into the deep urethra as far as 
its membranous portion in some instances. 
If the nerve supply of the ureteral walls 
and trigone muscle is through the sympa- 
thetics, it is logical to expect these nerves 
to remain the source of innervation as 
the muscle sheet is continued into the walls 
of the posterior urethra. Hypersensitive- 
ness of the neck of the bladder and deep 
urethra in interstitial cystitis is apparently 
due to painful sensations arising from 
spasticity of the internal sphincter and the 
muscle fibers in the wall of the posterior 
urethra which are a continuation of the 
trigone muscle. Dilatation of these spastic 
muscle elements that occurs during the 
passage of an instrument into the bladder 
may account for the exaggerated pain 
commonly experienced by these patients 
upon any intra-urethral manipulation. 
Since this abnormal condition is abolished 
by excision of the presacral nerve I believe 
afferent sympathetic fibers, innervating 
smooth muscle cells and sensitive to their 
degree of tension, supply the wall of the 
posterior urethra. 

Apparently, therefore, interstitial cystitis 
has at least a selective action upon the 
sympathetic pathway. It may well be that 
once this lesion is established, ischemia 
reflexly produced through the autonomic 
nerves is a factor in preventing a natural 
cure. Regardless of what the ultimate 
truth may be concerning the role played 
by the autonomic system in its relation to 
this very distressing affliction, it seems 
logical to expect at least symptomatic 
improvement by interrupting the thoraco- 
lumbar outflow to the bladder. 

The treatment of interstitial cystitis 
consists usually of local measures, or, 
when these fail, of some type of surgical 
operation. Non-surgical methods which are 
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productive of good resuits are limited and 
two procedures are commonly employed. 
The first consists of cauterizing the visible 
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Fic. 3. Dissection of superior hypogastric plexus (1) 
shows formation above at bifurcation of aorta (2) 
and below, near lower border of fifth lumbar vertebra 
(3), its termination in right (4) and left (5) hypo- 
gastric nerves. Relations between this plexus and 
great vessels, aorta (2) and inferior vena cava (6), 
face of fifth lumbar vertebra (7), middle sacral 
vessels (8) and ureter (9g) are important from surgical 
standpoint. At operation segment of nerve tissue 
lying between bifurcation of aorta and _ inferior 
border of fifth lumbar vertebra is excised. Lateral 
communicating branches are divided as they pass 
into triangle whose lateral borders are defined by 
right (10) and left (11) common iliac arteries. Divi- 
sion of nerve elements is outlined in figure by heavy 
dark lines. 


areas in the bladder through the cystoscope, 
preferably with the high frequency current. 
This is not entirely harmless but the 
danger lies in repeated treatment which so 
damages the blood supply of the bladder 
wall as to produce localized gangrene with 
a resulting peritonitis. The visible areas in 
the female bladder can be cauterized by 
painting the lesions with a 10 per cent 
solution of silver nitrate. This is easily 
accomplished by using a direct vision 
cystoscope with the patient in the knee- 
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chest position, the solution applied urder 
vision by means of a cotton pledget c1 a 
long applicator. The latter method, h »w- 
ever, does not afford the same relief + iat 
follows electrocoagulation and for {at 
reason is not often used. Bumpus,’ folloy ing 
the suggestion of Frontz, obtained god 
results by over-distending the bladder with 
water under pressure exceeding 
120 mm. of mercury. 

At the present time, x-ray therapy is 
being employed in some of these cases, 
We have not had sufficient experience to 
predict its immediate or future effect. 

Of course different patients react difler- 
ently to the measures described. In the 
most successful cases the relief is only a 
relative one and permanent improvement 
has never been attained. In a few people, 
however, the symptoms are ameliorated 
to a satisfactory degree and for relatively 
long periods of time. In others the symp- 
toms have not been controlled and recourse 
to surgery has become necessary. 

Surgical intervention for interstitial 
cystitis was first applied in resection of 
the diseased areas in the bladder wall. This 
operation carried a low mortality and the 
early results were very good. In the course 
of time, however, one to three years 
following resection, the symptoms recurred. 
Accordingly this operation has been aban- 
doned by most men. To illustrate the 
radical measures which occasionally have 
been employed, Dixon’ reports a case of 
interstitial cystitis in which both ureters 
were transplanted into the sigmoid because 
of intolerable pain. 

Symptomatic relief in certain painful 
and intractable conditions of the bladder 
was first attempted through operations 
upon itsinnervation by the French schoo! of 
surgery at Lyon. In 1913 Latarjet and 
Bonnet® published a detailed descrip*.on 
of the nerve supply to the bladder. Ei:ht 
years later, Rochet® described a met od 
of resecting the hypogastric ganglion on 
both sides which he followed in an ef ort 
to relieve a patient with an advar:ed 
tuberculous cystitis. To simplify the o: er- 
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ation and to avoid complete vesical pa- 
ralvcis, he modified his technique so that 
only the larger branches passing from the 
gan.lion to the bladder were divided as 
they lay on the bladder wall. Since a 
bilateral resection of the ganglia is a 
difficult and hazardous undertaking, it 
was seldom employed. The difficulty lies 
in exposure and its chief danger is hemor- 
rhage resulting from trauma to the large 
veins against which the lateral face of the 
ganglion rests. Furthermore, relief of pain 
following any sort of operation on the 
ganglia is in direct proportion to the degree 
of vesical paralysis resulting from such 
intervention. Therefore, Pieri’ in Italy 
advocated only a section of the sympathetic 
pathway in the treatment of these cases. 
In February, 1926, he was the first to 
perform resection of the presacral nerve 
for the relief of an intractable cystalgia. 
He extended the operation to include 
division of both paravertebral sympathetic 
chains at the level of the lower border 
of the fifth lumbar vertebra and section 
of the grey rami from the first, second and 
third sacral ganglia to the corresponding 
sacral nerves. 

An accurate knowledge of the anatomy 
involved in resecting the superior hypo- 
gastric plexus is essential prior to attempt- 
ing this operation on a living subject. 
This knowledge can best be acquired by 
examining fresh material at autopsies and 
by dissections of the cadaver. The accom- 
panving illustrations (Figs. 3-6) are self- 
explanatory. They are not diagrammatic, 
but represent the actual anatomy as 
demonstrated by numerous dissections in 
the anatomical laboratories at Vanderbilt 
University. In this connection I want to 
thank Dr. K. E. Mason for furnishing 
material for dissection, and Mrs. J. T. Lipe 
for the accurate and painstaking drawings 
of the various structures and their relation- 
ship to the sympathetic nervous system. 

O>servations made by means of cystos- 
copy at the time the nerve is divided 
or crectly thereafter show certain altera- 
tions in the bladder wall which are the 
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immediate effects of nerve section. After 
interruption of the sympathetic fibers 
the cystoscope meets little or no resistance 


Fic. 4. Dissection has been extended upward to point 
above renal arteries (1, 2) for purpose of demon- 
strating how extensively superior hypogastric plexus 
(3) communicates through its median (4) and lateral 
(5, 6) roots with upper abdominal sympathetic 
system. Right lateral root (5) after passing beneath 
inferior vena cava (7), which has been divided in 
figure to show course of nerve, joins median trunk 
on anterolateral surface of aorta (8) nearly 2 inches 
above its bifurcation. Left lateral root (6) connects 
freely with sympathetic network along course of 
inferior mesenteric artery (10) within mesentery of 
sigmoid. Union of left lateral root (6) with median 
trunk occurs at level of bifurcation of aorta. 


in entering the bladder and it is not gripped 
by spastic muscles as in_ preoperative 
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examinations. The trigone is flaccid and 
falls away from the internal orifice. Some- 
times the ureteral orifices are patulous, but 


Fic. 5. Dissection of sacral paravertebral sympathetic 
trunk (1) and its relationship to anterior division of 
first three sacral nerves (2, 3, 4) and pelvic blood 
vessels, internal iliac artery (5) and vein (6). Drawing 
shows irregular manner in which ganglionated trunk 
gives off communicating rami (7, 8, 9, 10) to sacral 
nerves. 


this effect has not been noticeable in every 
case. Finally, there is a definite active 
hyperemia throughout the base of the 
bladder which, in one patient at least, 
began to fade in the middle third and was 
hardly observable in the dome. However, 
distribution of visible vasodilatation may 
be influenced by long-standing disease 
which obliterates the smaller vessels in a 
progressive fibrosis. In one case, with 
lesions on both lateral walls at 3 and 9g 
o’clock, cystoscoped while under ether 
preparatory for sympathectomy, both areas 
began to stipple slightly on moderate 
distention; and following division of the 
plexus with no greater distention of the 
bladder, each lesion bled freely so that 
blood clots formed in the base of the 
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bladder. This hemorrhage was undoubt« dly 
due to an increase in the circulatior of 
the bladder wall. It is this effect which, 


Fic. 6. Dissection demonstrates entire length of right 
hypogastric nerve (1) from its origin as terminal 
division of superior hypogastric plexus (2) to its 
ending in right inferior hypogastric ganglion (3). 
At level of promontory of sacrum, hypogastric nerve 
gives off relatively large branch (4) which supplies 
pelvic portion of ureter. Branch (5) leaving para- 
vertebral sympathetic trunk at level of first sacral 
ganglion can be traced directly to inferior hypogastric 
ganglion. Therefore a small percentage of sympathetic 
fibers supplying bladder will not be interrupted by 
division of superior hypogastric plexus. 


it has been hoped, will bring about sub- 
stantial improvement in the lesions them- 
selves, an improvement which will not be 
merely symptomatic. 

However, these changes are not lasting. 
Visible hyperemia rapidly disappears and 
within two weeks the internal sphincter 
becomes normally tonic again. 

Four to six weeks after operation, two 
effects of sympathectomy still exist. The 
deep urethra remains less sensitive to 
manipulation and instruments can_ be 
passed into the bladder without uncue 
resistance at the vesical orifice. The trig ne 
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as . rule has regained its tone more or 
less along with the internal sphincter but 
excessive tonicity or spasticity has not 
retuned in any of our patients at the 
present time. 

On two occasions prior to operation | 
have been uneasy over the possibility of 
an incontinence following a division of the 
presacral nerve, because in both instances 
the patient, a woman, had a thick-walled 
bladder which was unusually contracted 
and hyperirritable. However, one of these 
patients had a_ postoperative retention 
of urine which quickly became exceedingly 
painful and required relief by catheteriza- 
tion. The second patient was also cathe- 
terized, but this was a_ precautionary 
measure. In both of these patients spontane- 
ous urination was immediately re-estab- 
lished, but the frequency of urination 
seemed to have been increased by the 
operation. Nothing that would suggest 
incontinence has occurred. 

Symptomatically, neurectomy has af- 
fected alleviation of pain in all but one 
patient. In 3 of the 5, however, post- 
operative pain had been decreased to the 
point which justified the operation in the 
judgment of the patient. No patient 
experienced complete relief. Indeed such a 
result is quite impossible since the majority 
of sensory fibers to the bladder are con- 
tained within the parasympathetic nerves. 
In the case in which pain persisted post- 
operatively, I fulgurated the lesions, in 
order to lessen discomfort, on the tenth 
postoperative day. Subsequently this pa- 
tient became relatively comfortable and 
left the hospital on the fourteenth post- 
operative day, improved. 

t will be noticed in this series that dur- 
ing the first few hours after operation 3 pa- 
tients required catheterization. The fourth 
paticnt was catheterized unnecessarily 
and the fifth patient was able to void 
spontaneously. Within the first day or 
two, spontaneous urination was re-estab- 
lishc< in each case. Frequency was univer- 
sali. increased over the preoperative period 
dur: z the first week or ten days, but by 


Douglass—Hypogastric Plexus — American Journal of Surgery 255 


the time the patients were dismissed from 
the hospital, it was becoming less frequent. 

In this series there have been no notice- 
able effects on the physiology of urination 
other than a transitory increased fre- 
quency. Van Dusen! reports the case 
of a nurse who developed pyelitis and 
hypdronephrosis on the right side as a 
consequence of presacral nerve section. 
He attributes this to a reflux of urine up 
the right ureter through a greatly relaxed 
ureteral orifice. This is the only untoward 
result of sympathectomy that I have found 
in the literature. It seems that such com- 
plications must be rare occurrences. In 
this connection it must be borne in mind 
that through the superior hypogastric 
plexus pass nearly all of the sympathetic 
nerve fibers to the pelvic viscera. In the 
male its fibers constitute the innervation of 
the rectum, the lower ureter, the bladder, 
the smooth muscle of the prostate gland, 
the seminal vesicles and I believe a few of 
its sensory fibers extend into the deep 
urethra along with the pudic nerves. 
Resection of this plexus in the male, there- 
fore, results in paralysis of the vesicles, 
resulting in sterility, but not in impotence. 
In the female it does not prevent concep- 
tion and following this operation women 
have gone through an uneventful preg- 
nancy which at full term ended in normal 
labor.!? 

It is difficult to explain why 3 patients 
should be relatively relieved of pain by 
interrupting the sympathetic pathway and 
2 others remain more or less unimproved 
following the same operation performed 
for the same condition. It has been pointed 
out that the entire innervation of the 
pelvic viscera does not pass through 
the superior hypogastric plexus but in the 
majority of cases approximately 90 per 
cent of the fibers would take that route. 
The sympathetic system is notorious for 
its rather wide anatomical variations in 
different subjects. Failure of improvement 
may be explicable on the basis of diverted 
innervation through another channel which 
thus escapes division when the presacral 
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nerve is excised. Or the limited supply 
given off by the sacral paravertebral cord 
might be the direct innervation of that 
portion of the bladder wall which is 
affected by the disease. This explanation 
seems to be refuted by the experience of 
Learmonth" who states that he has not 
observed any material difference in the 
results following simple excision of the 
presacral nerve and Pieri’s operation which 
combines presacral neurectomy with divi- 
sion of the sacral paravertebral cord and its 
rami on each side. My observations lead 
me to believe that perhaps a majority of 
vasoconstrictor fibers are distributed to the 
lower half of the bladder as judged by 
vasodilatation, after division of the pre- 
sacral nerve. If this is true a lesion in the 
base should be benefited more by operation 
than one in the dome. But as previously 
stated the relative lack of visible vasodila- 
tation in the dome of the bladder which ts 
occasionally observed in patients with 
long-standing disease is indicative of 
decreased vascularity rather than an an- 
atomical distribution of vasoconstrictor 
fibers. It must be remembered in consider- 
ing these early results that a majority of 
sensory fibers are embodied in the para- 
sympathetic nerves. Therefore, as long as 
the lesions remain active and unhealed, 
it is logical to expect some pain to persist 
though in modified form. Immediate modi- 
fication of the pain can logically be 
expected because of the relief of spasm at 
the bladder neck and by an increase in 
blood supply to the tissues of the bladder 
wall. Furthermore, we can _ legitimately 
anticipate a direct reduction in pain in 
proportion to the actual number of sensory 
fibers passing through the superior hypo- 
gastric plexus. Subsequently perhaps we 
may anticipate further relief of pain as the 
lesions in the bladder wall heal because of 
better nutrition. 

Although not consistently associated 
with relief of symptoms, the relative 
safety of this operative procedure and the 
absence of disabling sequelae, especially 
in the female, justifies the procedure in 
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the severe cases of this intractable forn. of 
cystitis which cannot be controlled by 
treatment. Unfavorable results immedi- 
ately following operation do not neces- 
sarily indicate that the patient will not 
ultimately improve. Sometimes it requires 
several weeks before satisfactory improve- 
ment eventually occurs. 

In conclusion, it may be said that there 
are three main results of the interruption 
of the sympathetic innervation of the 
bladder and that these are responsible 
for the alleviation of the symptoms of 
interstitial cystitis. The first and most 
important result is the relaxation of the 
internal sphincter which allays the pain 
of spasticity. Micturition, formerly possi- 
ble only after considerable tenesmus and 
forcible contraction of the vesical wall, 
becomes easy and effortless. Therefore 
the patients who can be expected to 
benefit most from this operation are, in my 
opinion, those who suffer with a high 
degree of spasticity. The second result 
is a direct lessening of pain due to the 
section of sensory fibers which are con- 
tained within the hypogastric plexus. 
The third result, namely vasodilatation 
may mitigate the pain arising in the wall 
of the bladder from ischemia. 

I had expected the lesions to heal 
eventually because of improved nutrition, 
but at present I am doubtful that cure will 
ensue. In the case of the male patient with 
urinary retention, previously referred to as 
having been operated upon elsewhere, the 
symptomatic relief following resection of 
the presacral nerve was most satisfactory 
and has remained so to date. Nevertheless, 
he still has frequency and when his bladder 
is distended he feels soreness and some 
pain in the hypogastric area, all of which 
indicate that the lesions have not disap- 
peared in the two and one-half years since 
operation. 


SUMMARY 


1. Chronic interstitial cystitis is a rore 
disease, occurring almost exclusively 
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wor.en, characterized by the symptoms of 
a severe cystitis in the presence of normal 
urine. 
>. A small number of patients will have, 
in addition to the usual symptoms of 
evstitis, difficulty in urination, the result 
of spasticity of the internal sphincter, 
which in rare Instances may amount to 
complete retention. 

3. Spasticity of the internal sphincter, 
together with hypesthesia of the deep 
urethra on instrumentation and blanching 
of the vesical mucosa, I think can be 
regarded as signs of excessive activity on 
the part of the sympathetic innervation. 

4. All forms of treatment, including 
resection of the bladder wall, have been 
followed by recurrence after varying 
periods of partial relief, so that at best our 
therapeutic measures must be repeated 
indefinitely. 

5. In a few instances the symptoms can 
not be controlled by conservative methods 
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and a radical operation such as bilateral 
ureteral transplantation into the sigmoid 
may become necessary. 

6. Resection of the superior hypogastric 
plexus is a relatively easy and safe opera- 
tion and in the female is devoid of any 
disabling sequela. 

7. Although sympathectomy appears to 
be a palliative procedure, 3 out of 5 
patients so treated feel that the operation 
has given them so far a_ worthwhile 
measure of relief. 

8. Some patients are not improved after 
excision of the superior hypogastric plexus, 
and for this reason it is difficult to forecast 
the results of operation in a given case. 

g. However, it seems that the most 
gratifying results of sympathectomy have 
occurred in those patients who had ex- 
hibited prior to operation a definite degree 
of spasticity of the internal sphincter as 
well as other signs of excessive activity 
on the part of the sympathetic innervation. 
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HE object of this paper is not to 
introduce a new operation in a field 

already replete with a wealth of 
operative methods, but to redeem a worth- 
while operation that has not had general 
usage or recognition. I believe it to be 
of definite value in the correction of 
prolapsus uteri within its range of applica- 
bility and I feel certain that surgeons will 
welcome it, as I have done, as a resuscitant 
for retrieving that lost sense of resource- 
fulness sometimes experienced by those 
who have to deal with the relief of this 
condition. 

Many surgeons have had the disconcert- 
ing experience of having a _ complete 
prolapse of the uterus recur after a single 
operation or a series of operations for the 
correction of this condition. This is partic- 
ularly liable to occur in flabby women 
of the “‘varicose vein complex” in whom 
there appears to be a congenital defect in 
the tensile strength of the body connective 
tissues. While I feel assured that the num- 
ber of these recurrences can be reduced 
materially by the logical planning of the 
operation with due regard for the pathologic 
anatomy presented in individual cases, 
still such recurrences will arise in spite of 
every apparent precaution during the 
performance of the operation. 

It is in cases such as these that we can 
summon to our command a very simple 
procedure that is as efficient as it is simple. 
It is a method that has had but limited use 
in this country except in the hands of 
those who are acquainted with it, but 
which is in more general vogue in various 
clinics in Europe. I refer to the Neu- 
gebauer-LeFort operation of partial occlu- 
sion of the vagina or partial colpocleisis. 


PROLAPSE OF THE UTERUS* 
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Ever since 1823 when Gérardin {irst 
mentioned it as a possible procedure, and 
at intervals of ten to forty years thereatter, 
this operation has been advocated by 
various workers such as Neugebauer (1867), 
LeFort (1877), Fanny Berlin (1881), André 
(1889), Taft (1889), Singer (1898), 
Wyatt (1912), Cotté (1922), Brocq and 
Nora (1925). If we are to judge by the 
general ignorance displayed even as to the 
existence of the operation, it would appear 
that for some reason or other this operation 
was not readily adopted. The infrequency 
of its description in the literature and the 
inaccessibility of articles appearing in 
foreign journals probably accounted in 
the early days for failure in its widespread 
publicity. However, there were a few who 
were intrigued by the operation, and 
adopted it as a standard addition to their 
surgical armamentarium but who did not 
trouble themselves to emphasize it in the 
medical journals. Thus it was just the 
enthusiasm of the occasional worker and 
sheer chance that prevented this operation 
from passing into oblivion. The procedure 
has undergone changes in various hands, so 
that the present operation constitutes a 
modification of the old technique, adhering 
the while, to the original fundamental 
principles. 


INDICATIONS 


I have already mentioned the usefulness 
of this operation in those cases which 
have not yielded to the usual operative 
correction. Another group of cases in which 
this operation is applicable is in the case . 
women beyond the menopause who are 
handicapped by the presence of seme 
undermining disease that the oper- 
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ati, repair would result in a high morbid- 
ity cr a fatality. 

‘A varticular indication for this procedure 
is tue procidentia in aged women. In 
these women, it is the operation of choice. 
No surgeon would willingly inflict the 
risk of a major operative repair upon these 
patients when a method exists that not 
only yields admirable results, but obviously 
carries a negligible mortality. 

The results are so satisfactory that it is 
almost a pity that we cannot extend its 
range of applicability. However, it must be 
understood that patients must be selected 
for this procedure; only those cases in which 
the sex relation is eliminated as a consider- 
ation are applicable. In most instances, this 
selection will be self-evident. 


ANESTHESIA 


Any form of anesthesia may be used, 
whether it be the various types of inhala- 
tion anesthesia, lumbar anesthesia, sodium 
amytal or pernocton intravenously, in- 
trarectal avertin anesthesia or epidural 
caudal block anesthesia. I believe that most 
surgeons will eventually turn to some form 
of analgesia for this purpose, as sensation in 
the vaginal walls and vault is not very 
acute. As a matter of fact, I have found 
that in most cases the simple administration 
of 3 grains of sodium amytal by mouth, one 
and one-half hours before the operation, 
followed by morphine and_ scopolamine 
one-half hour prior to operation, has been 
quite sufficient for the purposes of this 
operation. 


OPERATION 


This consists essentially of the union of 
the anterior and posterior vaginal walls. 
Assuming that the patient is in the 
lithotomy position, one may proceed: 

First Step. Denudation of the middle 
two-iourths of the mucous membrane of 
the anterior and posterior surfaces of the 
prolxpsed part. The cervix is first grasped 
with vulsellum forceps and pushed up into 
the « aginal canal. Corresponding points are 
ther selected at the anterior and posterior 


Bellas—Uterine Prolapse 


American Journal of Surgery 259 


margins of the introitus. Anteriorly this 
will usually be about 2.5 to 3 cm. below the 
urethra. The cervix is then drawn down and 


Fic. 1. Fic. 2. 


Fic. 1. Anterior surface of prolapsed part. Denudation 
of rectangularly outlined section is begun from below 
upwards. 

Fic. 2. Prolapsed part is drawn forward to expose 
posterior surface. Denudation of a corresponding 
rectangular section has been completed. 


levels are marked with the back of the knife 
about 2.5 cm. above the lower end of the 
cervix. A rectangular incision is then made 
on the anterior aspect to include the 
middle two-fourths of its surface. The 
denudation is started below on the cervix 
and proceeds toward the urethra. Dis- 
secting from below upwards will eliminate 
troublesome clouding of the field by blood. 
(See Fig. 1.) 

After the anterior mucous membrane 
flap has been excised and bleeding points 
ligated, the same procedure is then directed 
to the posterior aspect. (See Fig. 2.) 

Second Step. Repair of relaxed perineal 
floor by approximating the edges of the 
levatores ani muscles. Undermining the 
edges of the mucous membrane will pre- 
vent a narrowing of the denuded surface 
and hence an inequality in the size of the 
areas to be sutured. 

Third Step. Suture of the denuded sur- 
faces may prove confusing because of the 
reversed position of the anatomical struc- 
tures, and care must be exercised in the 
placing of the sutures. Figures 3 and 4 will 
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demonstrate the application of sutures 


better than any description. After the 
insertion and tying of the first three 
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day or the following day. While no harm 
seemed to have attended such practices, 
except in one case, it is well to be par- 


Maras 


Fic. 3. Diagram to illustrate manner of suture. Cervix 
is pushed up and sutures 1, 2 and 3 approximate 
what become upper edges of denuded surfaces. 

Fic. 4. Appearance after completion of operation with 
points of emergence of lateral canals. 


sutures, the cervix is pushed up in order 
to allow the insertion and approximating 
action of the lower sutures on each side. 
The cervix is pushed higher and higher 
with each successive line of suture. These 
sutures, of chromic catgut No. 2, single, 
are placed about 1 cm. apart. When the 
operation is completed, the cervix and 
corpus uteri ride high above the sutured 
barrier constructed immediately below, 
while on each side two small lateral canals 
are formed continuous with the cervical 
canal. Into each canal a strip of vaseline 
gauze is inserted. (Figs. 3-6.) 


POSTOPERATIVE CARE 


The patient remains in bed for ten days 
to avoid any stress that may prevent 
satisfactory healing at the operative site. 
Backrest and chair follow, the patient 
being permitted to walk about when dis- 
charged on the fourteenth day. The strips 
of vaseline gauze are removed at the end of 
three days. In a few instances (possibly 
due to disorientation from the hypnotic) 
patients have gotten out of bed the same 


Fic. 5. Fic. 6. 


Fic. 5. Sagittal section showing lateral view of united 
vaginal walls. Herniation from cystocele and recto- 
cele is thus controlled. 

Fic. 6. Diagram of a section in frontal plane. Shaded 
area indicates site of partial occlusion, and lateral 
canals are seen on each side continuous with cervical 
canal. 


ticularly watchful lest the benefit of the 
operation be nullified by such action. 


RESULTS 


My series is small but has been sufli- 
cient to convince me of the value of the 
operation. The patients have varied 1 
age from forty-six to seventy-one years. 
In some of these cases there had been no 
previous operative procedure. In other 
cases, previous attempted repair by the 
abdominal method had already been per- 
formed with ultimate recurrence. In all 
but one of these cases there have been no 
recurrences, and the results have been 
considered highly satisfactory. The one 
failure occurred in a psychopathic patient 
who had already undergone attempted 
abdominal repair. She proved very in- 
tractable and from the first day resisted 
all attempts to retain her in bed. The same 
technique has been followed in all cases. 


COMMENTS 


Not only is the uterus maintained in 
an elevated position by the suture of the 
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an’ rior and posterior vaginal walls, but 
the ‘requently concomitant cystocele and 
rec-ocele are completely controlled by 
the partial occlusion of the vaginal walls. 
Secretions from the cervix have a natural 
exit by the lateral canals, and through-and- 
through douches may be administered 
without fear of retention. The chief com- 
plaint of all these patients, i.e., the sense 
of loss of support and the “bearing down 
feeling,” is completely relieved, with 
marked improvement in the patient’s 
mental poise and in the state of nervous- 
ness. The lateral canals will permit the 
introduction of one digit for examination 
of the cervix, e.g., for carcinoma, and 
because of their presence there can be 
no masking of any signs of subsequent 
pathology that may develop.* 


SUMMARY 


1. A simple procedure for the correction 
of prolapse of the uterus is presented. 

2. The operation is indicated in those 
cases which have not yielded to the usual 
operative correction and in women beyond 
the menopause in whom the usual opera- 

* Since this article was written, a new indication has 
presented itself in a case of prolapse of the rectum 
association with prolapse of the uterus with cystocele 
and rectocele. The prolapsed rectum remained reduced 
when the uterus was drawn down. To date, all these 


conditions have been satisfactorily dealt with by this 
one procedure of partial vaginal occlusion. 
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tive repair would risk a high morbidity 
or fatality. It is particularly indicated 
in procidentia in aged women. 

3. Any form of anesthesia may be used 
but it is believed that eventually some form 
of analgesia will be preferred. 

4. The operative technique is described. 

5. The patient should be kept in bed 
for ten days, but is permitted to walk 
about when discharged on the fourteenth 
day. 

6. The procedure has been successful 
in all but one of the author’s cases. 
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ANCER of the cervix during the 
( | past two years is leading tuber- 

culosis as the cause of death in 
women. Forty per cent of cancers occurring 
in women are located in the cervix; 
inasmuch as women are the subject of 
cancer to a greater degree than men, we 
are able to state that cervical cancers 
cause more than one-twentieth of the 
135,000 deaths from this disease each 
year. If it could be impressed upon the lay 
public, and more definitely appreciated 
and taught by the profession that cancer of 
the cervix in its incipiency is a local disease 
which may be destroyed, eradicated and 
cured, our propaganda for early diagnosis 
of carcinoma would be an easy matter. 
For obvious reasons in its early stages this 
disease is too often overlooked. No amount 
of instruction in regard to the early signs of 
cancer of the cervix seems to remedy this 
unfortuuate oversight. Therefore we must 
stress the very great importance of the 
prevention and prompt correction of lesions 
which may ultimately lead to this disease. 

Frequent pelvic examinations, especially 
in every woman over thirty years old, 
should be advised and carried out at least 
once each year. Especially is this important 
in women who have born children as 95 per 
cent of cancers of the cervix arise from 
traumatized cervices due to birth injuries 
plus latent and chronic infections. Here, I 
would like to inject the thought that 
cervical cancer has rarely been discovered 
on a scar following the proper use of the 
actual cautery. 

Pessimism in regard to the cure of 
cancer of the cervix on the part of the 
profession and the public should be trans- 
formed into an optimism in regard to its 


cure, 


CANCER OF THE CERVIX* 


C. Hiram WEAVER, M.D. 


LOS ANGELES, CALIF. 


As borne out by recent statistical 
evidence of no less than eight prominent 
clinic centers, the percentage of five-year 
cures in early cancer of the cervix runs 
from 64 to 80. 

Greenough states:! 


In these days of infinite specialization one 
must present cogent reasons for any proposed 
addition to the list. Such reasons can, we think, 
be presented in regard to the establishment 
of special clinics for the study and the diagnosis 
and the treatment of Cancer. (It is now agreed 
that fully 90 per cent of the treatment in this 
field is irradiation in some form.) 

The first and most important argument is 
derived from the complexity and variety of the 
many different diseases which are grouped 
under the term cancer. Almost every organ and 
tissue of the human body may at some time be 
the site of primary or metastatic cancer. As a 
secondary consideration also, each of the differ- 
ent methods of treatment which are recognized 
today as efficient in the treatment of cancer 
require a long period of study and apprentice- 
ship before the technique of application of the 
treatment, whether it be surgery, x-rays or 
radium, can be successfully acquired. Because 
of these two considerations, it is no longer one 
man but a whole group of physicians, each 
qualified in his own line, but working in the 
closest cooperation and intimate consultation, 
which is required to obtain the accurate diag- 
nosis and the well-determined plan of treat- 
ment which is essential to the effective treat- 
ment of this protean disease. Such a group can 
function efficiently only in a special cancer 
clinic. 

It is a familiar axiom that “what is every- 
body’s business is nobody’s business.” Such 
is, indeed, the case in the many general hos- 
pitals in this country in which cancer is trea‘ed 
merely as one of many medical and surgical 
diseases on the general service. From time to 
time some one surgeon or physician devel: ps 

'Greenough, R. C. Am. J. Cancer, 15: 871, 193 


* Read before the Los Angeles Surgical Society. 
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a «cial interest in one or another type of 
carr, but even in those cases an up-to-date 
kn. ledge of pathology, or radiotherapy, or of 
sur. ry is frequently lacking, and no provision 
for timate and friendly consultation with 
tho. who do possess this knowledge is afforded. 
In 903, at the Massachusetts General Hos- 
pits, with a divided service of eighteen sur- 
geo: s, the three-year cures by radical operation 
of t1e breast were 20.9 per cent. In IgII a 
period of special assignment of breast cancer 
began, by which these cases were assigned to 
certain interested members of the staff. End- 
results of the years 1911 to 1914 showed an 
immediate advance to 27 per cent of five-year 
cures and in 1921 to 1923 the percentage went 
to 360 per cent. Similar improvement in the 
end-results of the treatment of cancer has been 
obtained in many institutions all over the 
world where special groups of individuals have 
been permitted to organize and to devote 
themselves to the intensive study and treat- 
ment of cancer in its most common situations, 
and the opportunity for further advances along 
these lines is far from having been exhausted. 
The organization of a cancer clinic is the first 
step to promote these ends. 


Surgery for cancer of the cervix was 
first brought to the attention of the pro- 
fession in 1898 by Wertheim. This tech- 
nique has been followed to date with very 
little change; with, however, a primary 
mortality of 30 per cent having been 
dropped to a primary mortality in Weibel’s 
last 500 cases to 8 per cent. This i improve- 
ment in primary mortality is thought to be 
due to better preoperative care and 
improved types of anesthesia and asepsis. 
In the Shaute Clinic in Vienna, the primary 
mortality is at present 3.4 per cent, 
due probably to a better choice of patients, 
and due to the fact that they have a 
radium department in conjunction with 
their operative clinic for treatment of late 
second, third and fourth degree cases. 
Weel’s low primary mortality is an 
exceedingly low figure for the average 
sur-con to aim for. One has but to observe 
the technique and time consumed by 
We vel in doing the Wertheim operation 
to calize that his great series of over 
100 cases has made him probably the 
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master of this type of operation. The 
average primary mortality for Weibel’s total 
series is 13.8 per cent against an average 
primary mortality in various radiological 
clinics of from 2.1 per cent to zero. Inas- 
much as there are no great surgical centers 
in this country with such a vast amount of 
material as the two just mentioned, there 
are not, and probably never will be, any 
comparative surgical statistics available. 
Radiation statistics from clinic centers in 
the United States are the only comparative 
ones with which we may deal. 

Against the primary mortality i in surgery 
we have the late radium reaction cases, 
chiefly rectal, which occur in approximately 
10 per cent of all cases as reported by 
Heyman, Chief of the Radium Hemmet in 
Stockholm. 

In order to classify cancer of the cervix in 
relation to the extension of the disease, the 
grouping of Henry Schmitz of Chicago is 
the one generally used, especially in this 
country and in England. 


Degree 

1st. Early operable. Growth limited to 
the cervix. 

2nd. _ Borderline. Cancer extends to the 
adjacent tissues in the vaginal vault, 
or there is beginning infiltration of 
one, or both, parametria, but with- 
out fixation. 

Inoperable. Invasion of the recto- 
vaginal or vesicovaginal septum, 
infiltration of one or both parametria 
with fixation, or involvement of the 
uterosacral ligaments. 

4th. Hopeless. Pelvic-block, with, or with- 
out, distant metastasis. 


A word of caution is deemed advisable 
at this time to physicians who, from time to 
time, have definite malignancy cases ap- 
pearing before them for treatment. 

It is distinctly noticeable that physicians 
have a great tendency to refer their 
malignancy cases completely over to tech- 
nically trained men in the fields of x-ray 
and radium and to therefore seemingly 
lose contact with their case as a patient. 
We therefore make this plea, that the 
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physician interest himself in the patient 
by carefully observing the clinical course 
of any treatments which are given, and 
that the general condition of the patient be 
watched in connection with these treat- 
ments. 

Standard textbooks or journals are now 
available, which, previous to the present 
time have not been obtainable, for the 
physician to carefully acquaint himself 
with the usual forms of treatment. 

The follow-up from month to month 
after specific treatment such as mentioned 
can, and will, in our experience only be 
done by the physician himself. Frequent 
consultation on these malignancy cases 
who have undergone series of treatments 
with radium or x-ray are very important 
and the majority of these patients realize 
these facts and are only too glad to see that 
careful checks are being made, and we 
believe the follow-up of these cases, 
important as it is, will be carried out if 
the physician himself points out the 
importance of it to the patient. 

Let us take for example the follow-up in a 
case of cervical cancer. The patient is first 
impressed with the idea that the physician 
is fighting with her against the inroads of a 
disease which is often curable. Definite 
appointments for examinations are made 
immediately upon the finish of whatever 
treatment has been undertaken. The pa- 
tient is notified that monthly calls for 
examination, to include both vaginal and 
rectal palpation, weight checks, hemoglobin 
estimation, data as to appetite, urinary 
excretion and so forth are carefully ques- 
tioned and noted in the history form. 
Cystoscopic examinations should be more 
frequently performed in this type of case 
than is usually done, and the matter of 
diet, outdoor exercise, exposure to the 
sun and elementary sanitary points brought 
out at these times with the patient so that 
metastases to regional lymph nodes can be 
picked up before the patient calls the 
physician’s attention to these swellings 
and tumors. In just this way one might 
scan over quickly the postoperative treat- 
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ment of practically any form of ma ig- 
nancy and standardize a follow-up sysi>m 
which would of necessity mean many days, 
or years, to the patient and alleviate mich 
of the pain and suffering which these 
individuals undergo, and last, but certainly 
not least, we, as physicians, would hold our 
patients and keep them from running to 
every quack whose glaring advertisements 
seem to be an anchor sheet for the patients 
suffering with malignant disease. 

Routine operative and radium treat- 
ments throughout all of the principal 
clinics in the world is more or less stand- 
ardized in amount, the main difference in 
the Stockholm and Curie technique is not 
so much the matter of dosage, as it is the 
technique as to the length of time the ra- 
dium is placed against the tumor. 

For the sake of brevity I will hastily refer 
to the work of Dr. Frank Healey of the 
Memorial Hospital, New York; Doederlein 
of Munich, and Regaud of the Curie Clinic. 

Healey’s routine treatment for carcinoma 
of the cervix is radium in a stem applicator 
with an attached vaginal applicator with 
the amount of radium dosage varying from 
5000 to 7000 mg. hours, and either pre- 
ceded and followed, or followed by deep 
x-radiation. 

Professor Doederlein of Munich claims to 
be the first Gynecologist in Europe to use 
radium and x-ray-for this disease. His work 
began in 1913 with the following record: 
first degree, 50 per cent cured; second 
degree, 22.3 per cent cured; third degree, 
10.7 per cent cured, and fourth degree, 
2.3 per cent cured. These statistics are 
from 1913 to 1923, including at least six 
years’ observation on all cases. Total 
number of cases treated, 1319. Percentage 
of cures for all cases, 23.2. Doederlein uses 
radium element and does not have emana- 
tion available. His technique is 100 mg. 
applied locally with a tandem and vaginal 
applicator and repeated in eight days. 
Total dosage gooo to 12,000 mg. hours in 
the average case. 

The technique of Regaud in the Curie 
Foundation is somewhat different than he 
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two previously mentioned. The intra- 
uter 1e stem applicators contain three 
radi:m needles in a tandom of usually 

sections, the upper section contains 
6.66 mg.; the other two sections contain 
13.3 ng. Vaginal applications are placed in 
cork tampons connected by a steel spring 
resembling a clock spring and called a 
colpostat; given a total radium application 
of 53 mg. which is left in continuously from 
five to seven days, all tubes and applicators 
being removed daily and replaced in posi- 
tion. The total dosage is from 6300 mg. 
hours to 9300 mg. hours, with an average of 
7200 mg. hours per case. The number of 
intra-uterine tubes may be varied depend- 
ing on the length of the uterine canal. 
When the uterine canal is blocked treat- 
ment is given twice, first in the vagina and 
after retrogression of the growth, in the 
uterus. The first treatment with radium is 
always done under an anesthetic, and is 
followed in from twelve to twenty-one 
days by deep x-ray treatment. The deep 
x-ray therapy is given four hours each day, 
two hours in the morning and two hours in 
the evening for 100 hours at a distance of 
g0 cm., using 200,000 volts. In a large 
series of cases in the Curie Foundation 
Regaud has found a 5 per cent series of 
adenocarcinoma of the cervix, which is 
definitely resistant to radium, and for which 
he advises surgery as a method of choice. 

Our technique is a combination of those 
previously mentioned, plus the addition of 
work done over the past three years by Drs. 
Gellhorn and Taussig of St. Louis, which is 
as follows: The local radium treatment to 
the cervix, combined with the implantation 
of gold radon seeds, 1.5 me. to each seed. 
The radon being implanted in Station 1 
glands of second and third degree cases. 
This procedure is done through a midline 
laparotomy incision, the seeds being im- 
planied with the right hand inside the 
abdomen directing the applicator and the 
left ‘and in the vagina as a guide. Up to 
Oct: ser, 1932 they had treated 58 cases 
with this method, and their full reports will 
be p:blished in about three years. 
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This technique to my mind has a decided 
advantage in late second and early third 
degree cases where the radium from below 
will not reach and radiate thoroughly the 
obturator gland at Station 1. There are 
certain objections to this technique, which 
include possibilities of peritonitis, over- 
irradiation to the bladder, sloughing or 
implanting in a ureter and so forth. 

In their series of 58 cases they had one 
postoperative death from a ureteral slough 
with peritonitis and another patient died of 
an embolus. In our small series of 14 cases 
treated since November, 1932, there has 
not been a death. We have also not per- 
ceived any morbidity in these cases. 


CONCLUSION 


Cases of cancer of the cervix should 
routinely be given the advantage of a 
preliminary preparation which includes a 
careful vaginal and physical examination 
with extreme care being used in the pre- 
operative or preradium treatment of each 
individual case. All patients with a dis- 
charge should be given the advantage of a 
rest of from two days to three weeks in 
bed at which time they will establish a 
normal temperature and leucocyte count 
for at least seventy-two hours preceding 
any major treatment. This point is, to my 
mind, one of the most important factors 
in the probable cure of carcinoma of the 
cervix, because it is at this time, preceding 
any form of treatment, that the patient can 
be given the opportunity to arrest the 
invasion of streptococci which are practi- 
cally always present in cervical malignan- 
cies. Again allow me to stress the fact that 
these case should be directly under the care 
of the physician or gynecologist and not the 
radium or x-ray physician. 

Three lessons clearly brought out in a 
Cancer Symposium at last year’s College of 
meeting are: 

Early diagnosis, both by clinical 
and biopsy. 

2. Biopsy always preliminary to treat- 
ment because of ability to classify as to 
grade, and thus, before treatment is 
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adopted, have knowledge as to radio- 
sensitivity or radioresistance of the tumour. 

3. The follow-up should not be done by 
the x-ray or other technically trained 
person, but by a gynecologist or a cancer 
committee. 

In the administration of radium an 
anesthetic should always be given for the 
first application and in about half of the 
cases the second and third applications 
demand an anesthetic. The most gentle 
manipulation is necessary in the applica- 
tion of stem applicators and the packing off 
to avoid irradiation to bladder or rectum. 

The eight salient points, covering the 
care and treatment of cancer of the cervix, 
are as follows: | 

1. All cancers of the cervix should be 
carefully examined bimanually and rectally 
and diagnosis made as to the degree of the 
disease under the Schmidtz classification. 

2. Routine biopsy for pathological exam- 
ination and classification as to type before 
any treatment is given. 

3. Rest in bed until temperature and 
leucocyte count are normal for seventy- 
two hours. 

4. Radium locally to the growth com- 
bined with pelvic radon implants to the 
amount of 6000 to 12,000 mg. hours, with 
proper filtration as smaller doses are 
usually of no avail and might be considered 
as an Irritant. 

5. Surgery, to include the Wertheim or 
Shaute technique only advisable in first 
degree cases, which comprise less than 
2 per cent of the total number. 

6. All cases treated should be carefully 
checked at regular intervals by the gyne- 
cologist and radiologist. 
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7. The primary surgical mortality row 
varies from 12.8 per cent upward with the 
primary radium mortality from zer: to 
2.5 per cent. 

8. Today radiation is considered to be 
the most advantageous form of treatment 
in this disease. 


SUMMARY 


Cancer of the cervix is responsible for 
more than one-twentieth of the deaths in 
women from cancer each year. 

Periodic pelvic examinations should be 
given every woman over thirty years of 
age, especially those who have borne 
children. 

The percentage of five-year cures in 
early cancer of the cervix is from 64 to 80. 

Cancer of the cervix has been classified 
according to the extension of the disease 
into four classes (Schmitz). 

Physicians should not lose contact with 
their malignancy cases after they are 
referred to specialists for radium or surgical 
therapy. They should pursue a care- 
ful followup routine including periodic 
examinations. 

The author’s technique consists of im- 
plantation of gold radon seeds through 
laparotomy incision into Station 1 glands 
in both parametria combined with radium 
element applications to cervical carcinoma, 
thus combining treatment as advised by 
various authors listed. 

Careful preliminary preparation of the 
patient before treatment will be found 
an important factor in probable cure of 
these cases. 

Eight salient points in the treatment of 
cancer of the cervix are enumerated. 
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ACUTE SUPPURATIVE PAROTITIS 
ITS ETIOLOGY, PATHOGENESIS, AND TREATMENT 


Hersert S. TALBOT, M.D. 


EAST ORANGE, N. J. 


suppurative parotitis goes back to 
1828, when the report of a case 
appeared in the Lancet, there is no general 
agreement at the present time on the 
pathogenesis and treatment of the condi- 
tion. Sir Benjamin Brodie accurately 
described the clinical picture and gross 
pathology in 1834. An interesting aspect of 
the earlier studies is the frequency with 
which parotitis has been related to the 
genital organs, particularly in the female. 
Rost points out that Hippocrates was 
aware of a relation of some sort between 
the genital and the salivary glands. Or- 
chitis complicating mumps, parotitis after 
severe contusions of the testicle, and the 
vicarious swelling of the parotid gland in 
association with some forms of dysmenor- 
thea are frequently noted phenomena. 
That some such relation might exist was 
early recognized, and led one unknown 
observer to state that “‘ovariotomy pro- 
duced vasomotor disturbances in the 
parotid gland in some manner or other 
and reduced its resisting power against 
infective organisms circulating in the 
blood stream.”” Attempts have been made 
to associate the salivary glands with the 
endocrine system.'4 
More recently, authors have been at 
some pains to point out that the association 
of acute suppurative parotitis with opera- 
tions upon the ovaries could be readily 
explained by the fact that such operations 
cons':tuted the commonest occasions for 
lapa: tomy in the early days of abdominal 
surgey. Parotid infections occur largely 
aS a postoperative complication. But the 
site -f operation has no influence upon 
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their occurrence except insofar as certain 
aspects of the postoperative state may 
emphasize certain predisposing factors. A 
report by Paget in 1886 was the first 
occasion on which this fact was made 
evident. Deaver has more recently reiter- 
ated the point.® 

Hanau, in 1889, and Pilliet, in 1890, 
suggested that acute inflammation of the 
parotid gland could occur as a secondary 
infection from the mouth, by way of 
Stensen’s duct. Morley, in 1902, named 
three possible modes of infection, hemato- 
genous, lymphatic, or ascending through 
the duct. He also noted that the anesthetic 
state and the inhibitory effect of atropin 
on salivary secretions might be contribut- 
ing factors. 

Le Dentu, in 1903, Wagner, in 1904, and 
Lenoir, in 1910, all recommended early 
incision of the gland, pointing out the rapid 
evolution of the disease and the tendency 
for fluctuation to be masked. They had, 
perhaps, failed to observe that pus might 
be seen draining from the orifice of the 
duct early in the course of the disease, in 
most cases, thus definitely establishing 
the fact of suppuration although not 
necessarily indicating a need for immediate 
external drainage. 

Buscarlet, in 1907, stated that in his 
opinion a severe postoperative parotitis 
was a local manifestation of a general 
infection. Moustin reported a case in the 
same year. More recently the literature 
has been rather more abundant and has 
been concerned largely with the patho- 
genesis and treatment. 

In contrast to mumps, which is a primary 
and non-suppurating form of parotitis, 
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acute suppurative parotitis is generally a 
secondary condition. Blair and Padgett list 
the following as the most frequent of the 
primary conditions upon which it is 
superimposed. ! 

1. As part of a postoperative complex. 

2. After an infected wound in any part 
of the body. 

3. In the course of an acute infectious 
disease (notably typhoid or pneumonia). 

4. In any markedly asthenic state. 

5. As part of a terminal condition. 

It has been known to follow pharyngitis; in 
nearly one-third of the cases presented by 
these authors pneumonia was _ present, 
although not necessarily a primary pneu- 
monia. In another 10 per cent there was a 
definite history of a preceding cold or sore 
throat. 

Deaver has emphasized the frequent 
occurrence of acute suppurative parotitis 
in severe infections, but a definite bacterio- 
logic relationship to the primary infection 
is very rarely proved. It has been suggested 
by various commentators that the presence 
of infection acts largely as a further 
debilitating influence. So-called primary 
cases have been reported by Carr® and by 
Spurling and Stewart.’ It will be noted 
later that a combination of circumstances 
which favors the occurrence of infection 
of the parotid gland is such as to occur most 
often in the disease states which have been 
mentioned, but may, from time to time, 
bear no relation to them. Profant* has 
described a case of chronic suppurative 
parotitis with occasional acute exacerba- 
tions, while acknowledging its rarity. More 
recently, New and Harper" have reviewed 
110 cases of non-specific chronic inflamma- 
tion of the salivary glands, in 70 of which 
calculi were present. Of the 110 cases, only 
8 involved the parotid gland, and in 5 of 
these stones were found. It will be noted 
from these figures that this type of infec- 
tion of the parotid gland is proportion- 
ately rare. Conversely, acute suppurative 
inflammation of the submaxillary gland is 
infrequent as compared to chronic sub- 
maxillary infections. In one personally 
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observed case of chronic parotitis,* w iich 
was marked by acute exacerbations ‘rom 
time to time, infected saliva but not frank 
pus could be expressed from the orifice of 
Stensen’s duct during the acute phase. 
No obstructions could be demonstr ted 
in the duct and no calculus was present, 
but the molar teeth on the affected side 
were carious and it was assumed that this 
might be the causative factor. 


ANATOMY 


A detailed description of the anatomy 
of the parotid gland is not necessary for 
the purpose of this paper, but a few 
relevant characteristics may be briefly 
reviewed. It is a typical compound acinar 
gland of the racemose type. The secretion 
passes into the mouth through Stensen’s 
duct, the orifice of which is marked by a 
papilla opposite the crown of the second 
upper molar tooth. The orifice is not 
always easily seen, being situated in a 
small recess. In searching for it, therefore, 
it is necessary to elevate the buccal wall. 
By exerting gentle pressure just anterior to 
the papilla, and in the direction in which 
the duct runs, it is possible to express the 
characteristic clear watery secretion. When 
the parotid is the seat of an infection, there 
may be a minute bright red protrusion of 
the mucosa at the papilla. It may be 
impossible to express any material under 
such circumstances, or the material so 
expressed may be purulent in various 
degrees. In acute suppurative parotitis, 
pus can almost invariably be expressed. 

The posterior extremity of the glandular 
substance is in direct apposition with the 
cartilaginous portion of the external audi 
tory canal, its fibrous capsule being the 
only separation. This part of the canal 
presents a deficiency in cartilage, its place 
being taken by a fibrous membrane; as 4 
result there are two or three deep fissures 
running vertically through the carti|2gi- 


* This case and that to be mentioned subsequ«ntly 
were treated on the Surgical Service of Dr. Edwin Beer 
at The Mount Sinai Hospital in New York City, and 
are reported by his kind permission. 
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nous wall (incisurae Santorini). In acute 
suppurative parotitis, the pus may burrow 
through these relatively less resistant parts 
of the wall, and discharge through the 
ear. Parotitis secondary to an _ otitis 
externa does not occur, however, since the 
pus having free egress through the external 
canal would have no tendency to escape 
through a more difficult pathway. 

The whole of the gland is covered by the 
dense parotideo-masseteric fascia, which 
is sturdy -enough to mask fluctuation 
effectively in most cases, even though 
suppuration may be well advanced. Exten- 
sions of the fascia divide the gland into 
lobes and lobules. This fascial covering 
constitutes a continuation upward of the 
deep cervical fascia. Consequently, in 
acute suppurative parotitis, there may be 
an extension of the infection into the deep 
fascial planes of the neck. 

The facial nerve, emerging from the 
stylomastoid foramen, runs directly for- 
ward into the substance of the parotid 
gland. As its ramifications fan out to form 
the pes anserinus, they become more super- 
ficial. Consequently, in incising the gland, 
the further posterior the incision is placed, 
the less is the likelihood of damaging the 
nerve. 

The external carotid artery also courses 
through the gland, and in it gives off 
certain of its branches, the posterior 
auricular, the superficial temporal, and 
the internal maxillary. These vessels all 
lie at a depth sufficiently great to protect 
them during most surgical procedures. The 
corresponding veins are slightly more 
superficial, but still deep to the nerve. The 
lymphatic drainage is bound up with that 
of the face, scalp, and ear, passing eventu- 
ally into the deep and superficial cervical 
systems. 


PATHOGENESIS 


The intelligent prophylaxis and treat- 
ment of any pathologic entity must be 
founced upon a clear conception of its 
etioloxy and pathogenesis. In the case of 
acute suppurative parotitis, it has been 
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repeatedly demonstrated that the Staphy- 
lococcus aureus is the commonest causative 
organism. It can generally be grown in 
pure culture from pus expressed through 
the meatus of Stensen’s duct. The signifi- 
cance of this fact in leading to a definite 
conception of the pathogenesis of the 
disease will be established in the considera- 
tions that follow. The fact itself is widely 
recognized in the literature on the subject. 
Excluding direct traumatic infection, such 
as a penetrating injury of the gland sub- 
stance, five factors have been considered 
as explaining the manner in which the 
infection takes place. Of these, the first 
three may be briefly disposed of. 

Obstruction of Stensen’s duct, either by 
a stone or by a cicatricial stricture, may 
lead to infection of the gland behind it. 
Analogous infections of other organs or 
glands which drain through a compara- 
tively narrow duct are, of course, sufli- 
ciently common. In most cases of acute 
suppurative parotitis, however, no such 
obstruction can be demonstrated. When it 
does exist, the infection of the parotid 
which follows presents a different picture 
from that seen in acute suppurative 
parotitis of the type here discussed, in that 
it is a primary disease, with a tendency to 
recurrence and remission until the obstruc- 
tive symptoms often predominate over the 
inflammatory, and the diagnosis is usually 
made without difficulty. There are cases 
presenting such a picture, in which no 
stone or stricture can be demonstrated, 
although the existence of an intermittent 
obstruction in the duct may be assumed. 
Since in most cases of acute suppurative 
parotitis no such obstruction exists, it 
cannot be considered as playing any 
significant role in the development of the 
lesion. 

Infection by way of the lymphatics may, 
of course, occur, but this presupposes an 
infective focus within the lymphatic radius 
of the parotid gland. Such a lesion is 
absent in most cases of acute suppurative 
parotitis and infection by this route cannot, 
therefore, be seriously considered. Blair 
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and Padgett! report one case in which the 
parotitis followed an infected wound of the 
forehead, and in which there was no 
evidence of duct or blood-stream infection. 
Fisher,? Spurling and Stewart,*and Deaver® 
have discussed this route of infection, 
along with other authors, but no proved 
instances of its occurrence are reported. 
Although not improbable, it must be 
exceedingly rare. Lymphatic extension of 
infection from the mouth to the gland by 
way of the lymphatics around the duct 
rather than through its lumen has been 
suggested by Novak and Antupit' and 
Stoccada.'* This has not, however, been 
pathologically demonstrated. 

Deaver® has suggested that trauma of 
the gland as a result of too vigorous 
manipulation during general anesthesia 
may favor subsequent infection. Combs," 
however, reporting a series of cases, con- 
cludes that there is no valid basis for such 
an assumption. At best, trauma thus 
inflicted would only predispose toward 
infection. 

In the great bulk of cases infection must 
reach the gland either through the blood- 
stream or by ascending through Stensen’s 
duct. In the earlier literature on the sub- 
ject, the hematogenous route was con- 
sidered the more probable, but evidence 
to support this view has been conspicuously 
lacking, and of late it is apparent that 
infection from the mouth through the duct 
is more generally considered as the patho- 
genesis of most cases. Heinecke (quoted by 
Rost) pointed out in 1913 that in only a 
few cases of parotitis in typhoid, where 
there is an active bacteriemia, has it been 
possible to demonstrate a hematogenous 
source of infection by finding the specific 
organisms in the pus from the gland. He 
further noted that in practically all cases 
in which there was a histological examina- 
tion, positive evidence was forthcoming 
that the first change noted in the course of 
the disease was the appearance of pus or 
bacteria in the ducts, whence the infection 
was carried secondarily to other parts of 
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the gland. Such anatomical evidence alone, 
however, is not entirely conclusive. ! ost 
inoculated pure cultures of pyogenic organ- 
isms into the internal maxillary artcries 
of dogs, producing parotitis, and found pus 
in the ducts, proving that its mere presence 
does not conclusively demonstrate an 
ascending infection; its absence, conversely, 
does not necessarily prove a hematogenous 
infection, for organisms may conceivably 
pass through the ducts and into the acinar 
structures before producing reaction and 
suppuration. There is no evidence to 
support the contention of some authors 
that bacteria may be excreted by the 
salivary glands. 

Berndt, Buck, and Buxton” have re- 
cently repeated the experimental work of 
Rost with a view to determining the inflam- 
matory responses of the parotid gland to 
the duct-borne and blood-borne infections. 
The results of their work are summarized 
as follows: in 7 instances out of 10, follow- 
ing injection of bacteria into Stensen’s 
duct, acute suppurative parotitis was 
produced. On the other hand, in only 3 
instances out of 15, following injection of 
bacteria into the nutrient artery of the 
parotid gland, an acute suppurative paro- 
titis of much less intensity was produced. 
In 2 others of these 15 cases a slight mono- 
nuclear infiltration was noted. Single con- 
trols of ligation of the duct alone, injec- 
tion of bacterial filtrate, and of clumped 
bacteria into the artery did not produce 
parotitis. 

It is evident therefore, at least in so far 
as this series of experiments is concerned, 
that although acute suppurative parotitis 
can be produced by injection of bacteria 
into the nutrient artery of the parotid 
gland, it is produced with much greater 
facility by injection through the duct. 

Not the least important of the results 
of this work is the fact that it was possible 
to differentiate clearly the histopathologic 
pictures of the lesions which follow the two 
types of infection. The authors tabulate 
the respective characteristics as follows: 
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D.ctogenous Parotitis 
(1) Distention of ducts 
ith purulent exudate. 


(2) Large ducts involved 
most extensively, 
small radicals least. 


(3) Extensive destruction 
of duct epithelium. 


(4) Periductal reaction 
most prominent where 
duct wall is broken. 

(5) Periductal. cell reac- 
tion chiefly neutro- 
philic. 

(6) No changes in blood 


vessels. 


Hematogenous Parotitis 
(1) Purulent exudate in 
ducts less marked. 
Ducts not distended. 
(2) Large ducts relatively 


unchanged. Small 
radicals chiefly in- 
volved. 


(3) Epithelial lining of 
ducts intact, or occa- 
sionally hyperplastic. 

(4) Periductal reaction 
more uniform in dis- 
tribution. 

(5) Periductal cell reac- 
tion chiefly mono- 
nuclear. 

(6) Swelling and hyper- 
plasia of endothelium 
of arterioles, with oc- 


casional beginning 
annular thrombus 
formation. 


The results of these experiments expand 
and clarify the previous work of Rost, and 
are in accord with the theory that the 
majority of clinical cases of acute suppura- 
tive parotitis result from infection through 


the duct. 


The occurrence of acute suppurative 
parotitis so frequently noted after opera- 
tions for septic conditions, and the clinical 
picture of sudden onset and high mortality 
fit in sufficiently well with most concepts of 
septic pyemia. Further, it has been noted 
that a large number of cases coming to 
autopsy show other suppurative foci in 
distant parts. These facts may be super- 
ficially regarded as presumptive evidence 
of hematogenous infection, but they do not 
constitute proof. In order to prove defi- 
nitely the hematogenous origin of the 
infection in any particular case, it is 
necessary to demonstrate: 

(1) That there is concurrently in prog- 
ress an active septicemia. 

(2) That there can be isolated from the 
affected gland an organism identical to that 
which is infecting the blood stream. 

The parotid gland is a possible but not a 
favorite site for a metastatic focus during 
the course of a septicemia. The frequency 
with which acute suppurative parotitis 
occurs is greater than could be reasonably 


acco.inted for on the basis of so infrequent 
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an occurrence. In many instances, more- 
over, there is definitely no septicemia at all, 
and when there are other distant foci, the 
organism may not be the same as that 
which infects the parotid. 

Seifert?! remarks that in view of the 
known bacteriology of most cases, it is 
strange that acute suppurative parotitis 
does not occur very much more frequently 
in cases of staphylococcus septicemia. As a 
matter of fact, the disease often occurs as a 
complication of an afebrile convalescence 
from a primary condition to which it can 
have no bacteriologic relation. 

On the other hand, the presence of pus 
in Stensen’s duct early in the course of the 
disease, which is an almost invariable 
finding, strongly suggests that the infection 
has travelled up from the mouth. Were this 
not the case, it would be most unlikely for 
pus to be found in the duct. One of the first 
pathological changes is cloudy swelling of 
the epithelium of the acini and collecting 
tubules, and this is sufficient to occlude 
the small ducts in that part of the gland 
which is involved. Had the _ infection 
started in the body of the gland its tend- 
ency would be to drain along the line of 
least resistance, and no such pathway 
could be offered by a duct system, the 
smaller radicals of which were closed. 
Infection by way of the duct predicates the 
fact that unless a secondary sepsis arises, 
acute suppurative parotitis is essentially a 
local disease in spite of the severity of the 
symptoms which it may manifest. 

It has been asked why the parotid 
should exhibit a suppurating process more 
often than the submaxillary gland, when it 
is known that obstructing foreign bodies 
are found more often in Wharton’s than in 
Stensen’s duct. If the infection were 
hematogenous in origin, this question 
should go unanswered or, at best, poorly 
answered. Silberman and Kagen** suggest 
that the external carotid artery and its 
branches penetrate the gland and that as a 
result several large vessels feed directly 
into the parenchyma, thus favoring the 
lodgement of emboli. This explanation is 
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without pathological analogies and does not 
account for the infrequent occurrence of 
parotid abscesses in the course of a 
staphylococcemia. 

Seifert, however, in a more recent work 
on the subject”? has demonstrated an actual 
inhibitory effect of mucin upon the growth 
of staphylococci. Using mucin, pseudo- 
mucin, and the saliva of human beings and 
of dogs, he demonstrated the inhibition 
of growth of these organisms to be roughly 
proportionate to the mucin content of the 
culture media. He also showed that the 
staphylococcus was irregularly distributed 
in the oral cavity, being less common in the 
mucin-rich portions of the mouth (i.e. 
under the tongue) and more common in 
those parts which are least susceptible to 
ordinary mouth hygiene (i.e. the buccal 
folds beside the molar teeth). These find- 
ings are consistent with the greater inci- 
dence of parotid as compared with sub- 
maxillary infections, assuming that the 
infection is derived from the oral cavity. 
On the other hand, it is not conceivable 
that the bactericidal power of mucin plays 
more than a secondary role in these 
circumstances. Unquestionably, the chief 
disinfectant power of the saliva must 
reside in its mechanical effect as it washes 
through the ducts, and it will be seen that 
it is in the presence of a dry mouth and an 
insufficient supply of saliva that acute 
suppurative parotitis is most prone to 
occur. 

Putting aside for a moment the question 
of how the infecting organism reaches the 
gland, let us consider in more detail the 
circumstances in which the infection occurs, 
that is to say, the predisposing factors 
which render such infection possible. The 
early association between parotitis and 
operations upon the ovary has been noted, 
and its significance discussed. Rankin and 
Palmer”! recently reported a series of 78 
cases of acute suppurative parotitis occur- 
ring in a period of four years at the Mayo 
Clinic. No less than 20 of these cases 
followed surgery of the colon or rectum. 
During the same period there were 2700 


Talbot—Parotitis 


Aucust, 1934 


operations in this field; the incidence of 
parotitis, therefore, was once in 134 opera- 
tions, or seventeen times as often as in 
general surgical material. In analyzing this 
very suggestive fact, the authors recalled 
that attempts to produce parotitis in dogs 
by smearing the orifice of Stensen’s duct 
with virulent organisms were successful 
only when the dogs were debilitated by 
starvation, or when the secretion of saliva 
had been artificially diminished. It will 
be noted at once that these conditions 
obtain to a greater or lesser extent in post- 
operative patients, and particularly in 
colonic cases where water may not be 
administered orally for prolonged periods. 

Rolleston and Oliver have pointed out 
that parotitis as a complication of gastric 
ulcer occurs ten and a half times as fre- 
quently in cases of oral starvation as when 
food is given by mouth. It seems sufficiently 
evident that if we are to choose any particu- 
lar attribute of the postoperative state 
which particularly favors infection of the 
parotid gland, that attribute is a diminu- 
tion in salivary secretion; this, in turn, is 
encouraged by preoperative and _post- 
operative fasting, dehydration, or the 
administration of atropin. But this factor 
should be of little consequence if the infec- 
tion reached the parotid gland through the 
blood stream. On the other hand, an 
ascending infection via the duct is readily 
conceivable under such circumstances. 

Seifert?! took cultures from the mouths 
of individuals before and after operations 
or severe illnesses. It was conclusively 
demonstrated that the staphylococcus, 
absent or present only in small numbers 
before such operations or illnesses, became 
vastly more frequent after them, and 
persisted for a considerable time. This 
increase was found to be rélated to three 
factors: 

(1) The hygienic condition of the mouth. 
Kutter had previously noted a greater 
incidence of the parotitis in ward than in 
private patients. 

(2) The drying of the mouth. 
(3) The condition of the teeth. 
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It was further noted that after operations 
of such a type that drying of the mouth did 
not occur, these organisms did not mark- 
edly increase, and disappeared rapidly. 

Or sound experimental grounds, there- 
fore, it has been demonstrated that those 
conditions which obtain after operations 
or in severe disease states are such as to 
favor the growth in the mouth of the 
specific organism of acute suppurative 
parotitis; and that those very conditions 
are also such as to favor the ascent of this 
organism through the salivary ducts, 
particularly those whose secretion is poor 
in mucin, and the orifices of which, as in 
the case of Stensen’s duct, are rather inac- 
cessible to ordinary cleansing procedures. 

In summation, the following points may 
be briefly mentioned as evidence that infec- 
tion of the gland in acute suppurative 
parotitis is not usually of hematogenous 
origin, but occurs as a result of organisms 
having ascended, through Stensen’s duct, 
from the mouth: 

(1) Practically all efforts to isolate from 
the gland an organism identical to one 
infecting the blood steam at the same 
time have been unsuccessful. In the vast 
majority of cases, the etiologic agent is the 
Staphylococcus aureus. 

(2) In many cases there is no evidence 
of septicemia or of a septic process else- 
where in the body. 

(3) Most cases show clear evidence of 
infection of Stensen’s duct, pus being 
present at its orifice. Were the infection of 
hematogenous origin there is no reason to 
suppose that pus would appear in the duct 
at an early stage. 

(4) The most constant of the pre- 
disposing factors, i.e. the diminution of 
salivary secretion, directly facilitates the 
passage of organisms through the duct, 
and encourages the growth of staphylococci 
In the mouth. 

(5) The anatomic relations of the mouth 
of the duct facilitate such infection. 

(6) Potentially virulent organisms 
(staphylococci) are most plentiful in the 
mouin under the circumstances in which 
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acute suppurative parotitis generally 
occurs. 

(7) If the infectious process in the gland 
were a metastatic focus of a _ general 
septicemia, we should expect to find a single 
abscess in the gland. Instead we usually 
find the whole gland infiltrated, with 
multiple areas of suppuration. Similarly, if 
the infection were hematogenous, we should 
expect the condition to be usually uni- 
lateral. From a study of the literature it 
appears that from one-third to one-half 
of the cases show bilateral involvement. 

(8) Those who hold that the infection is 
hematogenous have been unable to put 
forward any clear evidence to support this 
assumption, such as characteristic autopsy 
findings, or bacteriologic evidence as noted. 


PATHOLOGY AND CLINICAL MANIFESTATIONS 


Small abscesses may appear in different 
parts of the gland, with areas of healthy 
tissue between them, but usually the 
whole gland is more or less indurated and 
its borders are palpable under the skin. 
Sloughing may occur occasionally, and 
if the active suppuration is superficial the 
pus may break through the skin.'! The 
destructive process attacks the substance 
of the gland freely, but the lumen of 
Stensen’s duct generally remains patent. 
In rare cases, gangrene may occur. The 
parotideo-masseteric fascia may be in- 
volved, and a spreading cellulitis result as 
the infection follows this layer down to the 
deep fascia of the neck. This may continue 
even into the mediastinum by following 
along the sheaths of the larger vessels, or it 
may burrow in the supraclavicular region. 
Involvement of the external ear is possible, 
as has been noted. Phlebitis and thrombosis 
develop early in some cases, and a fatal 
hemorrhage may result from the erosion 
of a large vessel.? Extension of the process 
to the mastoid process, and to the breast 
has been known to occur, and one case has 
been reported in which the manner of 
death suggested edema of the glottis. 

Microscopically, it is seen that the 
changes are typical of those produced by 
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acute infection in an acinar gland. It is, 
consequently, not necessary that they 
should be considered in detail. It is 
sufficient to mention that the glandular 
elements themselves are primarily in- 
volved, rather than the supporting con- 
nective tissue structure as might be 
expected to occur if the infection were 
carried by the blood stream. 

The clinical picture is usually clean cut. 
The onset is most often sudden, with 
fever, and pain and swelling over the 
gland. If the pyrexia is marked, there may 
be a chill. Discomfort may be slight, but 
it is never entirely absent, and at times, as 
a result of the tension on the fascial 
covering, the pain may be extreme. By 
the same token, the swelling may be rela- 
tively slight, although extensive edema of 
the surrounding parts may be so marked 
as to close the eye on the affected side. The 
gland itself feels hard and the borders can 
easily be mapped out. Motion of the lower 
jaw is painful and difficult, and there may 
be spasm of the masseter muscle. Direct 
involvement of the seventh nerve by the 
infective process almost never occurs. 

The constitutional symptoms in the 
typically severe case are those of any 
acute infectious process. The initial tem- 
perature may vary from 102 to 105°F. A 
leucocytosis is usually found, the count rang- 
ing between 15,000 and 25,000 white cells. 

In fatal cases, the course is usually rapid, 
death occurring as soon as two days after 
the onset. This, however, is rather an 
evidence of the extremely debilitated 
general condition of such cases than of any 
peculiar malignancy of the infection in the 
parotid. It is this fact which cancels the 
significance of the high mortality which 
has been reported for this condition. The 
prognosis in any individual case can in no 
way be predicated upon this figure. When 
death occurs, the parotitis is usually no more 
than a contributing cause. The conception 
of the disease as a local infection, which 
has travelled through the ducts from the 
mouth, opens the way to a more logical 
prognosis than is possible if we are to 


Talbot—Parotitis Aucust, 1934 


assume that it is only a metastatic focus 
of a general septicemia. 


TREATMENT 


Assuming that in the majority of cases 
the infection is derived from the mouth 
and ascends to the gland through the duct, 
we are able to establish a rational basis 
for prophylaxis. This should include: 

(1) Careful attention to the hygienic 
care of the mouth in the group of patients 
subject to acute suppurative parotitis, 
This involves the frequent use of a mouth 
wash, and thorough cleansing of mouths 
by nurses when patients are too ill to do so 
for themselves. 

(2) Maintenance ofa free flow of saliva 
by means of: 

(a) The avoidance of drugs which 
diminish salivary secretion. 

(b) The administration of fluids by 
mouth, so far as it may be possible. 

(c) The use of chewing gum or hard 
candy to encourage the flow of saliva. 
During an entire year during which this 
routine was prescribed by me on the 
Surgical Services of Dr. Edwin Beer and 
Dr. Richard Lewisohn at the Mount 
Sinai Hospital, only one case of parotitis 
developed, and that was terminal in a 
patient dying of carcinoma. On one of these 
services (Dr. Beer’s) many urologic opera- 
tions were performed; these often took 
place in grossly infected fields, and, in the 
case of prostatectomies, on elderly and 
infirm patients. It is likely that the liberal 
administration of fluids by mouth may 
have had a part in preventing the occur- 
rence of parotitis. 

The actual therapy cannot be described 
by generalizations. The literature shows 
a very definite tendency to operate early. 
This view may have been reached because 
of the high mortality of acute suppurati ive 
parotitis and the impression that cases 
might have a better chance for recovery if 
promptly drained externally. But there 
has been a tendency on the part of some 
observers, and this has become more 
evident in recent years, to defer surgical 
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intervention whenever possible. Blair and 
Padzett, for instance, although inclined 
to “operate first and observe afterward, 
attempt none the less to treat mild cases 
conservatively, “until it appeared probable 
that the glandular infection would not 
subside spontaneously.” Fisher in a recent 
contribution®® points out that early medical 
therapy is often effective, and suggests the 
following procedures: 

(1) Massage of the parotid gland to 
express pus through the duct. 

(2) The use of mouth washes and 
chewing gum. 

(3) Large amounts of water by mouth. 

(4) Mercurochrome intravenously (be- 
cause of its supposed specific effect upon 
staphylococci). 

(5) lodine and ice bag locally. 

In criticism of these procedures it may 
be noted that massage of the duct, as has 
been described, is to be preferred to 
massage of the gland substance, and that 
once suppuration has commenced, hot 
applications in the form of poultices are 
more likely to assist in the localization of 
the infection than cold. The use of mercuro- 
chrome intravenously has not been at- 
tempted in any personally observed cases. 
Enthusiasm for this drug has abated con- 
siderably in recent years, and its value as a 
blood stream disinfectant remains to be 
demonstrated. 

It has been repeatedly pointed out that 
in this disease, suppuration may not be 
evidenced by fluctuation, because of the 
firm capsule which surrounds the gland. 
For this reason, many advise against 
waiting for this sign as an indication for 
operation. But unless it is impossible to 
accomplish drainage through the duct, and 
unless the clinical picture, as evidenced by 
temperature and an increasing leucocyto- 
sis, shows that after several days of con- 
servative treatment there is still no tend- 
ency toward subsidence, it would appear 
that nothing is to be lost by waiting for this 
old and reliable sign of suppuration. 

Even if operation is to be the ultimate 
treatment, it is often wise to defer it as long 
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as possible, with a view to allowing the 
infection to localize. A case in point 
demonstrates the correctness of this view: 


The patient was a young man admitted to 
the medical service with an acute lobar pneu- 
monia. The crisis occurred at about the usual] 
time and the lung showed signs of resolution. 
After an interval of two or three days, the 
temperature rose again and a characteristic 
swelling appeared over the left parotid gland. 
There was a marked edema of that side of the 
face, and the pain was so severe that the 
patient could scarcely open his mouth. Pus 
could be seen exuding from the orifice of Sten- 
sen’s duct. He was treated for two days, after 
his transfer to the surgical service, by gentle 
massage (which was rather ineffectual because 
of the extreme tenderness) and the application 
of hot poultices. At the end of that time, there 
being no fluctuation although the temperature 
remained high, exploratory aspiration of the 
gland was performed, but no pus was found. 
There was, however, temporary symptomatic 
relief after this procedure, probably as a result 
of the puncture of the capsule of the gland. 
Two days later pus appeared in the external 
ear, having ruptured through the wall in the 
manner previously described. Wet dressings 
were applied. The next day there was a small 
area of fluctuation just above and slightly 
posterior to the angle of the jaw. Under local 
anesthesia, and without removing the patient 
from his bed, a small incision was made over 
this area, and a large quantity of pus evacu- 
ated. The organism was Staphylococcus aureus. 
The patient made a prompt uneventful 
recovery, and the cosmetic result was excellent. 


In this case, it is apparent that pus must 
have been present before fluctuation was 
noted, but conservative therapy sufficed 
until this sign appeared, and then, the 
infection having become well localized, a 
minor surgical procedure was sufficient to 
effect adequate drainage. 

Many cases will, under conservative 
therapy, subside completely and require no 
surgical intervention. Others are of a more 
virulent type, the pathological process 
advances more rapidly, and earlier and 


more radical surgical procedures are of 
course necessary. The latter are disfiguring 
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and apt to injure branches of the facial 
nerve. Blair and Padgett suggest that, 
after exposing the gland and splitting the 
capsule, multiple punctures of the gland 
substance be made, thus avoiding injury to 
the nerve. But it is obvious that in the 
most severe cases, in which there is prac- 
tically a phlegmon of the entire gland, such 
conservative surgery will not suffice, while 
in milder cases in which puncture is to be 
employed, it may be done through the 
skin as in the instance described. When 
operation is necessary the scar may be 
made somewhat less obvious by incising 
along the angle of the jaw and turning a 
skin flap anteriorly. Fisher recommends a 
y-shaped incision, the stem along the 
vertical ramus, and the branches extending 
anteriorly toward the zygoma, and poste- 
riorly toward the mastoid process. 


CONCLUSIONS AND SUMMARY 


1. Acute suppurative parotitis is gener- 
ally a secondary complication of a disease 
or postoperative state. 

2. The high mortality associated with 
it is in large part due to the primary disease 
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process. It is not in itself a preculiarly 
malignant lesion. 

3. The infecting organism in most cases 
is the Staphylococcus aureus. 

4. The infection is usually derived from 
the mouth and reaches the gland by way 
of Stensen’s duct. 

5. The rational prophylaxis is based 
upon the maintenance of mouth hygiene 
and a free flow of saliva. 

6. There is no indication for surgical 
intervention any sooner in this than in 
any other infectious process; that is to 
say, not until there is definite evidence 
of the localization of pus. Except in 
fulminating cases, there is no_ especial 
danger attached to waiting for the usual 
indications before operation, and no need 
for early and radical surgical treatment of 
every case which does not promptly sub- 
side spontaneously. 


My grateful acknowledgments are due to 
Dr. Harold Neuhof of New York City who first 
suggested to me the topic of this paper, who 
has demonstrated to me a number of cases of 
acute suppurative parotitis, and who has 
generously assisted me in the elaboration of the 
views herein presented. 


18. Sroccapa. Arch. Ital. di Chir., 15: 537, 1926. 

19. Comps. Anaesthes. ¢ Anal., 7: 92, 1928. 

20. BeERNpT, Buck, and Buxton. Am. J. M. Sc., 182: 
639, 1931. 

21. Se1rert. Deutsche Ztschr. f. Chir., 198: 387, 1926. 

22. Seirert. Deutsche Ztscbr. f. Chir., 222: 345, 1930. 

23. SILBERMAN and Kacen. Zentralbl. f. Chir., 53: 
2589, 1926. 

24. RANKIN and Patmer. Ann. Surg., 86: 445, 1927. 

25. Custer. Am. J. M. Sc., 182: 649, 1931. 

26. FisHer. Ann. Surg., 86: 445, 1927. 

27. Narat. Med. Jour. é> Rec., 122: 582, 1925. 

28. Biarr and Otcn. Lewis’ Practice of Surg. Vol. 1v, 
Chap. vy, p. I. 

29. Antupit. Trans. Sec. Obs. Gyn. and Abd. Surg. 
A. M. A., p. 49, 1927. 

30. Ruopes. Cincinatti J. Med., 7: 336, 1926-27. 

31. Lewis. J. Arkansas M. Soc., 25: 58, 1928. 

32. Barron. J. A. M. A., 68: 1681, 1917. 

33. Forovue et al. Bull. Soc. de Sc. Méd. et Bio!. de 
Montpelier, 7: 234, 1925-26. 

34. RANKIN and Patmer. Ann. Surg., 92: 1007, 1030 

35. Humpnreys and SHERwoop. Minnesota 
11: 722, 1928. 

36. Beckman. Mayo Clinic Papers, p. 787, 1913- 

7. CHARLETON. Ann. Surg., 93: 837, 1931. 


“ 
xy. 
‘ 
as 
5 
vir 


subarachnoid injection of drugs 

for the induction of spinal anes- 
thesia is the neurological phenomena which 
have been attributed to morphological 
disturbances in the central nervous system. 
Recent experimental studies have yielded 
conflicting results. In 1907, van Lier! 
injected the stovaine-suprarenin solution 
of von Billion in 0.5 c.c. doses into 18 
laminectomized rabbits. He found transi- 
tory changes in the spinal cords of all the 
animals. These changes consisted of hy- 
dropic swelling of the ganglion cells, 
indistinctness of outline, light-blue staining 
of the recticulum, dissolution of the Nissl 
bodies, accumulation of fine granules in 
the periphery, and peripheral displacement 
of the nucleus. Maximum alteration was 
noted approximately six hours after the 
subarachnoid injection. Twelve hours fol- 
lowing the spinal injection there was 
complete restitution to normal. Subsequent 
periods showed normal structure. In 1908 
Spielmeyer? examined the central nervous 
system of 13 patients who died following 
the administration of stovaine intraspi- 
nally. In only one case was the death 
attributed to stovaine forty hours after 
the injection. Examination of the spinal 
cord of this case revealed severe chromaly- 
sis and a diffuse parenchymatous degenera- 
tion with swelling of the cell bodies and 
total disolution of the Nissl granules 
so that they stained very lightly. Spiel- 
meyer attributed these findings to cir- 
culatory and respiratory embarrassment 
conssquent to involvement of the respira- 
tory center. Of the remaining 12 cases, 
8 showed neurological symptoms post- 
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SPINAL ANESTHESIA* 
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BROOKLYN, N. Y. 


operatively. In 3 of the latter he found 
an involvement of the polygonal cells 
of the anterior horn of the cord, the bodies 
of which were greatly enlarged and rounded 
out with granular disintegration and altera- 
tion of the nuclei. The other 5 cases re- 
vealed a simple chromalysis of the nerve 
cells which he ascribed to the debilitating 
disease from which these patients suffered. 
In an experimental study he observed 
degenerative changes in the anterior horn 
cells and posterior fiber tracts fourteen 
days after the injection of stovaine. He 
also observed similar changes in three 
monkeys. Wassildo,* who in recent litera- 
ture has been erroneously reported as 
having conducted experiments on dogs 
with procaine hydrochloride, made a very 
elaborate study of the histological changes 
in the spinal cords of rabbits following 
the injection of stovaine, tropococaine, 
alypin and novocaine. His results are 
essentially identical with those described 
in this paper with the exception that in 
the case with stovaine the changes are 
more marked. He completely confirmed 
the work of van Lier. Similar confirmation 
is found in the studies of Babcock‘ in 1922 
and Pitkin® in 1928. 

In direct opposition to the above- 
mentioned studies are the reports of Davis, 
Haven, Givens and Emmett® in 1931. 
They observed varying degrees of inflam- 
matory reaction in the leptomeninges, 
disturbances in the ganglion cells of the 
gray matter of the cord similar to those 
seen in retrograde or Wallerian degenera- 
tion, swelling and fragmentation of the 
axis cylinders and degenerative changes 
in the fiber tracts. All these changes were 


* From the Richard Morton Koster Research Laboratory, Crown Heights Hospital, Brooklyn. 
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noted twenty-four hours after the injection 
of the anesthetic and persisted to a varying 
degree up to ninety days after the sub- 


¢ 


Fic. 1. Multipolar ganglion cells of frog’s spinal cord 
one hour after administration of neocaine in sub- 
arachnoid space. Note disappearance of Nissl 
granules from cell body and dendrites. 


arachnoid injection. Lundy, Essex and 
Kernohan’ have recently reported lesions 
produced in the spinal cords of dogs fol- 
lowing the intraspinal injection of large 
amounts of procaine hydrochloride. In 
12 dogs in which no permanent paralytic 
effects were noted in from seven to ten 
days following the injection there were no 
changes in the spinal cord. Morphological 
changes were noted only in the spinal 
cords of dogs in whom permanent paralytic 
phenomena resulted from massive dosage. 

In order to obtain a large amount of 
material for histological study and to 
minimize the possibility of trauma incident 
to the induction of anesthesia, we repeated 
this study in autumn frogs using a total 
of 528 animals. The procedure described 
by Bieter, Harvey and Burgess® was 
followed. This makes the induction of 
spinal anesthesia in frogs a very simple 


method and free from the dange: of 
traumatizing nervous tissue. Each og 
was weighed to the nearest tenth «/ a 


Fic. 2. Multipolar ganglion cells eighteen hours after 
intraspinal injection of neocaine. Complete restora- 
tion of Nissl granules. Appearance of cells identical 
with untreated controls. 


gram and a sublethal dose of 0.21 mg. of 
neocaine (novocaine) per gram weight of 
frog was dissolved in 0.1 c.c. of 0.75 per 
cent of sodium chloride solution. This 
dose is 0.01 mg. per gram weight less than 
the minimal lethal dose established by 
Bieter et el. and is relatively much greater 
than that used for spinal anesthesia in 
man. The solution was then injected into 
the urostyle of the frog and the animal 
placed in water. The reflex time was tested 
by immersing the hind feet of the ‘rog 
in 0.5 per cent of hydrochloric acid. Failure 
to withdraw the feet in thirty seconds 
was taken as the criterion of anesth«sia. 
For every frog injected with neoc.ine 
solution another frog was injected wih a 
similar volume of normal saline. ‘| hus 
controls were made for each anesthe: zed 
animal. The entire central nervous sy em 
of three anesthetized and three co: trol 
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anin. were removed at intervals after 
the . tisfactory injection of the anesthetic, 
as | lows: immediately, one-half hour, 
one our, one and one-half hours, two 
hours, three hours, six hours, twelve hours, 
eightven hours and twenty-four hours; then 
dail, for two weeks, then every other day 
for four weeks and then every third day 
unti! one hundred days had elapsed. That 
portion of the experiment relating to the 
changes found in the first twenty-four 
hours was repeated three times. The frogs 
were pinned on a board and the dorsal 
covering of the brain and spinal cord 
rapidly removed. Sections were taken 
from the brain, the middle of the cervical 
enlargement, the mid-dorsal region, the 
middle of the lumbar enlargement and 
from the sacral region. These specimens 
were immediately placed in formalin, 
absolute alcohol, Muller’s solution and 
some fresh material was kept for frozen 
sections. These segments were  subse- 
quently treated with suitable stains in 
order to show the specific structures. The 
frozen sections were stained with osmic 
acid and Sudan 111 in order to study fatty 
degeneration. All the other material was 
treated with Marchi stain for detection of 
myelin sheath degeneration; hematoxylin- 
eosin and Van Gieson stains for general 
configuration and meningeal examination; 
NissI stain for nerve cells and cytoplasmic 
granules; Bielschowsky silver stain for 
collogen fibrils, axis cylinder and dendrites; 
Weigert-Pal stain for medullary sheath; 
Weigert stain for fibrin and glia fibers. 

All frogs injected with neocaine solution 

showed anesthesia within one minute, the 
anesthesia lasting from ninety to one 
hundred and twenty-two minutes. All the 
animals recovered completely within three 
hours. 
_ The histologic studies can be divided 
into two groups. The first group consists 
of those frogs killed at intervals within 
twenty-four hours after the injection of 
neocs:ne and their saline injected controls. 
The --mainder comprise the second group. 

Ex mination at various levels of the 
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spinal cord and medulla of the first group 
of anesthetized frogs revealed changes in 
the large multipolar ganglion cells of both 
horns of the spinal cord and of similar 
cells in the medulla but there was no other 
apparent morphological disturbance. The 
changes were more conspicuous in the cells 
on the dorsal side of the cerebral spinal 
system than on the anterior side. The 
degree of change noted in the multipolar 
ganglion cells varied with the interval 
following neocaine injection. In_ those 
frogs in which the tissue was fixed im- 
mediately, the Nissl granules were found 
to be clumped together and their outline 
was slightly indistinct. When the fixation 
point was thirty minutes later, no Nissl 
granules were distinguishable. Part of the 
cytoplasm stained completely dark-bluish 
whereas other areas particularly the den- 
drites were poorly stained. Vacuoles were 
visible in the cytoplasm and the structure 
of the nuclei was indistinct. At the one 
hour period the changes were essentially 
identical excepting for a marked fading 
of the bluish stain in the cytoplasm. The 
larger dendrites were practically unstained, 
even the nuclei were poorly stained 1 

contrast to the deeper staining glial nuclei. 
The posterior horn cells showed much more 
involvement at this time. At the three hour 
period there was evidence of a beginning 
regression of these changes. The cytoplasm 
showed a darker staining property and 
some of the dendrites also took the stain. 
The picture began to approximate that 
shown by the cells of material taken thirty 
minutes after the anesthesia had de- 
veloped. At the six hour period the same 
changes were still noticed in most of the 
ganglion cells but a few of them showed 
better staining properties. At the twelve 
hour period the dendrites were well stained, 
the structure of the nucleus was sharply 
outlined and distinct and relatively few 
Niss] granules could be found. At the 
eighteen hour period there were perfectly 
normal Nissl bodies and all the cells 
stained normally with the NissI stain. 
At the twenty-four hour period the histo- 
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logic picture was similar to that of the 
normal. All the saline injected controls 
showed a normal morphology. In none of 
these animals was there any evidence of 
meningitis. In the second group there 
were no noticeable histologic changes in 
either the anesthetized frogs nor in the 
saline injected controls. 

It is thus apparent that twenty-four 
hours after the injection of the anesthetic 
solution into the subarachnoid space of 
frogs there are no demonstrable histologic 
changes. The disturbances observed at an 
earlier period apparently undergo regres- 
sion so that restitution is complete within 
twenty-four hours. 

In order to confirm the foregoing ob- 
servations we wish to report the patho- 
logical findings in 6 spinal cords removed 
at autopsy from patients who died at 
varying intervals after operation under 
spinal anesthesia: 

1. Male, aged fifty-two, operated upon 
for perforated appendicitis with generalized 
peritonitis, died twenty-two hours fol- 
lowing operation of cardiovascular collapse. 

u. Male, aged fifty-eight, operated upon 
for acute intestinal obstruction due to 
annular carcinoma of the colon; died 
thirty-six hours following operation (cecos- 
tomy) of cardiovascular collapse. 

ui. Female, aged fifty-one, operated 
upon for acute cholecystitis; expired on 
the fourth day postoperative of pneumonia. 

tv. Male, aged fifty-frve, operated upon 
for acute cholecystitis; expired on the sixth 
day post-operative of pneumonia. 

v. Male, aged sixty-nine, operated upon 
for acute intestinal obstruction (cecos- 
tomy) due to annular carcinoma of the 
sigmoid; died eight days postoperative 
of pneumonia. 

vi. Female, aged seventy-five, operated 
upon for cholecystitis with cholelithiasis 
and common duct obstruction due to 
calculi; expired on the thirty-fourth day 
postoperative of bronchopneumonia and 
cardiac failure. 

Thus we had available for our study 
6 human spinal cords of 22, 36, 96, 
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144, 192, and 816 hours after con- 
tact with neocaine. All the sections t: ken 
at various levels of the spinal cords 
from these cases showed no deviation 
from the normal despite the fact that ‘hey 
all had been operated upon under spinal 
anesthesia with a dosage of 150 mg, 
dissolved in 3.5 c.c. of cerebrospinal fluid. 
It is obvious that the dosage of neocaine 
employed for induction of anesthesia in 
the foregoing frog study is relatively very 
much greater than that used in man, and 
therefore we feel that such changes as 
have occurred were not minimal but 
maximal. 


SUMMARY 


Spinal anesthesia induced in autumn 
frogs produces histologic changes in the 
large multipolar cells particularly in the 
dorsal region of the spinal cord. These 
changes consist of hydropic swelling, loss 
of distinct outline, bluish staining of the 
reticulum, dissolution of the NissI granules, 
and disappearance of nuclear structure. 

These changes are transitory, beginning 
to regress in six hours after the induction 
of the anesthesia and disappearing entirely 
within twenty-four hours. No histologic 
deviation from the normal is observed 
twenty-four or more hours after the 
induction of spinal anesthesia in the 
autumn frog. 

Human cords examined twenty-two, 
thirty-six, ninety-six, 144, 192, and 816 
hours after spinal anesthesia show no 
histologic change from the normal. 


REFERENCES 
I. VAN Lier, E. H. Beitr. z. klin. Chir., 53: 413, 1907: 
2. SPIELMEYER, W. Miinchen. med. Webnschr., 53: 
1629, 1908. 
. Wassixpo, E. Arch. f. klin. Chir., 86: 1017, 1028. 
. Bascock, W. W. Am. J. SurG., n.s. 5: 571, 1025. 


. Pitkin, G. P. Am. J. SurG., n.s. 5: 537, 1928. 
. Davis, L., Haven, H., Giv ens, J. it. and Em 
J. A, M. A., 97: 1781, 1931. 
7. Lunpy, J. S., Essex, H. E., and KERNOHAN, J. W. 
J. A.M. A., 101: 1546, 1933. 
8. Breter, R. N., Harvey, A. M., and Burcess, \\- W- 
J. Pharm. e* Exper. Therap., 45: 291, 1932- 


Aw WwW 


rT, 


wk 
eri 
=) 
x 
> 


make is whether an _ operative 

procedure may safely be performed 
in the dispensary or office with the patient 
ambulant or whether it is more desirable 
or necessary to suggest or even insist upon 
hospitalization. In these days of impover- 
ished community chests and bankrupt city 
funds, saving the expense of a hospital 
illness frequently means the difference 
between having the condition attended to 
or not having treatment, both for free as 
well as private patients. In addition, there 
probably is an increase in the number of 
disease conditions which now are easily 
treated ambulantly which only a few years 
ago required hospitalization. 

For these reasons it was thought perti- 
nent to review briefly the operative proce- 
dures which may safely be employed in the 
dispensary or office, with a discussion of 
limitations and safeguards. The following 
remarks are based chiefly but not entirely 
on the combined experience of several 
departments in the North End Clinic over a 
period of years. Topics considered are: 

1. Hemmorrhoids 

Rectal fistula 

Rectal fissure 

. Pruritus ani 

Varicose veins 

Vein ligation 

Varicose ulcer 

. Circumcision 

Superficial tumors: 

a. Skin tumors: soft warts, mela- 
noma, sebaceous cyst, neurogenic 
tumors 

b. Other superficial tumors: lipoma, 
parotid tumor, ganglion, breast 
tumor, ranula, pilonidal cyst, 
cervical sinus 


A VERY frequent decision one has to 
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10. Removal of scars and keloids 

11. Cervical polyp 

12. Urethral caruncle 

13. Bartholin abscess 

14. Cauterization of the cervix 

15. Ambulant curettage 

16. Lumbar puncture 

17. Local anesthesia for fracture reduc- 
tion. 


HEMORRHOIDS 


Injection, though always done to a 
certain extent, is perhaps increasing in 
popularity among proctologists. Certain 
writers state that 50 per cent of all hemor- 
rhoids can be cured by office injections; 
others feel that only 10-15 per cent can be 
cured, and that in the remainder it is 
palliative only and the pile will recur in a 
few months. Injection should not be made 
if the hemorrhoids are inflamed, irritated, 
fissured or ulcerated, or bleeding more than 
a moderate amount. The method is suitable 
chiefly for the more or less isolated internal 
pile (not external). The routine in the 
dispensary is the injection of 5 per cent 
quinine urea hydrochloride under direct 
vision with an anoscope into the upper 
central portion of the hemorrhoid, first 
touching it with a little mercurochrome. 
The pile should be just distended with the 
injected material (1-3 c.c.). The aim is to 
produce a mass of fibrous tissue which will 
prevent blood entering the veins and the 
venous spaces. The chief danger to ward 
against is not to inject too superficially 
underneath the rectal mucosa, too deeply 
in the bowel wall, or more than enough 
solution to comfortably fill the hemor- 
rhoidal mass. If the hemorrhoid persists, a 
strong solution of phenol (mx vii-—10 per 
cent, mxv—20 per cent) may be injected 
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directly into the pile, but not until the 
mucosa overlying the pile is normal and 
there is very little fibrosis. Another method 
is 5 per cent phenol in vegetable or olive 
oil, 2-5 c.c. or more being injected above 
the hemorrhoid, aiming to produce plastic 
fibrosis above the pile. This is more suitable 
for those cases having a tendency to pro- 
lapse. Such large amounts injected directly 
into a pile occasionally produce oil tumors 
or strictures. 


RECTAL FISTULAE 


Certain small rectal fistulae can be 
readily taken care of ambulantly, usually 
the simple straight variety, which lead to 
an easily located opening underneath the 
external sphincter. This can be done under 
local infiltration or caudal anesthesia, 
though if extensive enough to require the 
latter, we prefer hospitalization. 

Rectal abscesses are frequently, perhaps 
regularly, better treated by first simply 
incising the abscess, then one week or ten 
days later incising the fistula. The pre- 
liminary incision is done easily in the 
dispensary under a bit of novocaine 
infiltration. 


FISSURES AND ULCERS 


Small fissures are almost entirely office 
procedures. A fissure of recent origin with- 
out much scar formation or mucosal 
hypertrophy is frequently cured by inject- 
ing beneath the mucosa 5 per cent quinine 
urea hydrochloride or ethacain in vegetable 
oil. If it persists, or an ulcer is present, this 
is excised and the sphincter cut posteriorly 
either openly or subcutaneously (1 per cent 
novocaine infiltration). 


PRURITUS ANI 


Because of the care and convalescent 
treatment required, we do not recommend 
treating this condition in the dispensary, 
although we have done so and certain 
authorities recommend it as an ambulant 
procedure. 
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VARICOSE VEINS 


Injections for the cure of varicose verns 
has become a “big business” in most «is- 
pensaries; and rightly so, for it is far mre 
efficient and less dangerous than operat on 
(McPheeters'). 

A vein should not be injected (1) until 
considerable time, some say one year, ‘ias 
elapsed after evidence of thrombophlebitis 
has subsided. Organisms sometimes rem:iin 
dormant and the chemical trauma of the 
injection lights up the inflammation and 
dissolves the thrombus; (2) if the deep 
veins are obliterated (usually old iliac or 
femoral thrombophlebitis), or (3) in arterial 
diseases (arteriosclerosis, thromboangitis, 
and Raynaud’s disease) of the extremities 
(also pelvic tumors). Otherwise there are 
practically no contraindications, and re- 
ported recurrences are not more than 
5-10 per cent. Alton Ochsner recommends 
that varicosities high in the thigh should be 
treated by removal of the long saphenous 
from its termination downward as far as it 
can be stripped (hospital procedure). But 
with varicosities on the lower thigh and 
leg, ligation of the saphenous just above 
the visible dilatation (easily done in the 
dispensary) combined with injections of 
veins below the knee, is adequate. We have 
been satisfied with this latter procedure 
for most cases of varicosities in the thigh. 
Lately we have been using sodium mor- 
rhuate almost exclusively, 0.5—-2 c.c. at each 
site. There have been no untoward reac- 
tions in several hundred injections. 

We usually inject the vein while the 
patient is standing, withdraw the needle 
(short bevel 24-26 gauge) after one minute 
and apply firm pressure with a gauze pad 
and adhesive tape. This tends to prevent 
extravasation with resulting pain. Starting 
with the most dependent vein, injections 
are usually made weekly, though they can 
be done two or three times a week if 
many are required. 

As noted, an important point is ligat'on 
of the large saphenous trunks if they «re 
at all dilated above the knee. The point of 
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on is just proximal to the highest 
visi e vein, usually in the mid-thigh. 
Thi. is an extremely simple office pro- 
cedi.re, and the results are uniformly good. 


VARICOSE ULCERS 


\aricose ulcers are not any longer the 
dispensary bugbear they formerly were 
now that the veins about them are injected. 
It is important to search the borders of 
the ulcers at intervals for small veins, for 
sometimes small channels will have grown 
a bit since the previous injections and 
hinder healing. 

It is also our custom to continue sup- 
porting the leg circulation with Unna’s 
paste for several weeks (three to four 
months are not too long) after the ulcers 
have healed.* We use a light cast; two or 
three layers of gauze, painting the paste 
directly on the leg, cutting the bandage 
after each turn so that it lies flat. The 
cast is renewed every two or three weeks, 
for by that time the elasticity is much 
diminished. Tricoplast bandages are used 
by some. We have found them less efficient 
than a light Unna’s cast. 


CIRCUMCISION 


The argument against doing circumci- 
sion in a dispensary is the danger of sub- 
sequent infection due to improper care 
at home. Also occasional postoperative 
bleeding. 

Considering the expense of a week’s 
hospitalization (either to the institution 
or the patient), we feel that this is easily 
a dispensary procedure if care is taken in 
hemostasis and the mucosa and_ skin 
approximated accurately. 


SUPERFICIAL TUMORS 


Many superficially placed tumors invite 
removal in the out-patient department. 


* J. W. Sooy’s formula for paste for cast?: 
Glycerine 1900 gm. 


Gelatin 625 gm. 
Water 1900 c.c. 
Zine »xide 250 gm. 
Phen>! 1.50% of total volume 


4675 Total volume—enough for seven 
dressings (10 Ib.). 
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Some are very easily enucleated, hospital 
expense and delay are avoided, and satis- 
factory results are safely obtained. Others 
at times present certain unsuspected 
operative complications or malignancy, 
and should not be handled except where 
hospital operative facilities are imme- 
diately at hand, and the pathological 
potentialities carefully considered. 


The pathology of these cutaneous tumors is 
still not completely understood. Recent re- 
searches demonstrate closer affiliation to nerve 
tissue rather than being derived from elements 
in the skin itself. They range from the simplest 
of benign tumors to the most rapidly fatal of 
all neoplasms. They are more common than is 
sometimes thought, and their significance is 
not always appreciated. No small skin tumor 
should be burnt, partially excised, irritated 
with electricity or x-ray. [Hertzler.*] 


SOFT WARTS 


“The dinky little soft warts, usually 
treated with contempt by surgeons,” as 
Hertzler describes them, are entitled to a 
certain respect, for some of them contain 
nevoid cells which frequently become 
malignant. “In this type, irritation, such 
as ligating their bases, may start them on 
a career of destruction.”’ Dermatologists, 
from a vast experience with these small 
lesions, are satisfied to cauterize them 
deeply under local infiltration. Surgical 
authorities and surgical pathologists usu- 
ally prefer wide surgical removal. 


MELANOMAS 


Closely allied to warts are melanomas, 
pigmented tumors derived from embryonal 
cells underneath the epithelium, possibly 
of neurogenic origin but certainly not 
behaving like tumors of epidermal cells. 
The widely scattered variety, multiple 
flat moles over the chest and back, ap- 
proaches Recklinghausen’s cutaneous neu- 
rofibromatosis. If certain of these increase 
in size and height, they should be removed, 
for malignant change is imminent. If 
malignant they tend to remain local for a 
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long time, and when adequately removed, 
recur persistently before metastasizing. 

The dangerous melanoma is the solitary 
one, most common on the shoulders, 
clavicle, axillary fold and about the groin 
and the foot. They may become malignant 
without any visible external change, or 
suspicion is first aroused by a large second- 
ary axillary or inguinal metastatic deposit. 
After some thought and questioning the 
patient remembers that a small unsus- 
pected mole was removed some time before. 
The type which shows alveolar round cell 
arrangement microscopically is hopeless, 
usually metastasizing in a few weeks and 
killing by myriads of internal deposits 
in another few months. If microscopically 
the tumor shows spindle cells, the course 
is less rapid. This variety frequently 
presents as solitary globular tumors, pro- 
truding from the surface of the skin. 
There is a tendency for extensive local 
invasion, formation of secondary tumors 
near by, and rather late metastases. Hence, 
very wide local excision may be curative, 
but extensive recurrence or internal metas- 
tasis may take place ten to fifteen years 
later.® 


SEBACEOUS CYSTS AND FIBROMAS 


Sebaceous cysts are very frequent. If 
mildly infected they can be easily enu- 
cleated and primary union obtained. If 
grossly infected, it is better to incise and 
drain and then excise when the infection 
subsides. One must not mistake solid 
tumors for sebaceous cysts. Certain of 
these small, dense, firmly implanted skin 
tumors, feeling like a rounded marble or 
shot in the skin itself may be simple 
fibromas, intimately associated with the 
skin, microscopically showing dense whorls 
of fibrous tissue with sparse nuclei, per- 
fectly benign and with no tendency to 
recur. 

Others, lying deeper, with the skin 
elevated and movable over them are de- 
rived from the connective tissue sheath 
of the nerves: cutaneous neurofibromas. 
They are painful, usually encapsulated, 
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usually cured by simple excision though 
they sometimes recur sometime later hi her 
up along the course of the nerve. 


LIPOMAS 


Rather large lipomas can be hancled 
in the dispensary, especially about the 
neck, buttocks, abdomen, etc. These al- 
most always drain serum for a time, and 
unless one is prepared to watch them 
carefully, the operation had better be done 
in a hospital. Lipomas frequently recur 
unless they are completely removed. If 
done under local infiltration (and very 
large ones can be so removed) care must be 
taken that the edges or “tail” of the 
growth is completely enucleated. In certain 
body regions, as the anterior neck, it is not 
advisable to dissect out the growth unless 
the full protection of hospital and major 
operating facilities are available. 


PAROTID TUMOR 


A small sebaceous cyst-like tumor at 
the angle of the jaw looks simple. Tumors 
of the parotid frequently start at this point. 
Though we have removed them in the 
clinic, we feel that they are much better 
handled in the hospital, because it is so 
important to remove the capsule in its 
entirety. These tumors frequently recur 
two or three years after local excision. 
The only comment at that time is: if the 
capsule had been entirely removed, would 
the growth have returned? 


GANGLION 


If recent, the thin capsule can often be 
pounded down and dispersed. Our practice 
is to place two or three roller bandages 
under the wrist, one atop the other so that 
the patient’s wrist is well flexed, a cotton 
pad over the ganglion, and one sharp 
well-directed blow on the ganglion. One 
blow is as good as several and hurts less. 
The maximum force and minimum pain 
is obtained by swinging the mallet through 
a wide arc, chiefly by means of a sharp 
wrist motion on the part of the opera‘or. 
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| one or two trials (perhaps repeated 
aftcr a few days) accomplish nothing, the 
gan lion had better be excised. We have 
dor. this also in the dispensary, but here 
agai. do not think it advisable. The 
ganzlion is always attached to a tendon 
sheath deep in the carpal compartment, 
gencrally running alongside of the tendon 
1 or 2 inches upward. Unless completely 
removed they very frequently recur, and 
then they look exactly as before except 
that there is a broad overlying scar. There 
must be wide exposure and careful asepsis. 
For these reasons we prefer general anes- 
thesia and the operating room. 


BREAST TUMORS 


A small superficially placed tumor on 
the breast, particularly in a young woman 
is a simple matter to remove. A small 
fibroadenoma can be enucleated in the 
dispensary. The younger the individual 
the less likelihood of its being cancer. 
However, before this is undertaken in the 
dispensary, certain facts must be clearly 
in mind: 

(1) Small carcinomas, before they have 
extended and caused the connective tissue 
about them to contract, may simulate very 
closely benign tumors. With very early 
growths, reliance on textbook rules for 
differentiation between benign and malig- 
nant tumors will not prevent a high per- 
centage of error. 

(2) Though biopsy is less feared today 
than some years ago, removal of a local 
tumor, then delay of several days before 
radical amputation carries definite diminu- 
tion of the chance of cure in many cases 

Any moderate sized breast service sees 
each year several cases where it may be 
felt that the reason for poor end-results 
was delay between removal of an unsus- 
pected local lesion which proved to be 
can er, and the radical operation. Harring- 
ton,’ in a very recent review of 4000 breast 
car ers treated at the Mayo Clinic, states 
the “the poorest surgical results in 
car. noma of the breast are obtained from 
sec: ‘dary amputation after primary par- 
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tial removal of the tumor.” For these 
reasons we do not recommend removal of 
breast tumors in the dispensary. 


RANULA 


A simple way of curing a ranula is to 
insert a hollow silver ring, 1.5 c.c. in 
diameter, into the ranula through two 
slits in it made under a bit of novocaine, 
like the nose ring of a hog or African 
beauty. If left in place six weeks, a chan- 
nel lined with epithelium forms which 
will stay open indefinitely, thereby fre- 
quently avoiding a difficult and uncertain 
dissection. 


PILONIDAL CYST 


Cutler® has recently reported the cure 
of pilonidal cyst by the injection of a 
solution of chloroform 3 c.c., glacial acetic 
acid 1 c.c., alcohol 6 c.c., ferric chloride 
1 gm. This avoids hospitalization and a 
wound which, after all recent modifications 
of closure, still is frequently healed only 
after a long and tedious granulation 
process. We have had occasion to try 
his procedure in two cases. The results 
were quite satisfactory and the procedure 
simple. 


CERVICAL SINUS 


Cutler also recommends the same solu- 
tion for the cure of lateral cervical sinus. 
We have not yet had the opportunity to 
try it in this condition, but again it Is a 
simplification of a tedious dissection.* 


EXCISION OF SCARS AND KELOIDS 


It does not take much experience with 
the excision of these cosmetic defects to 


* The scope of injection treatment for cysts, sinuses, 
varices, etc., is undoubtedly enlarging. 

Carabba (Sclerosing solutions in surgery. Ann. 
Surg., 99: 668 (Apr.) 1934) reports the successful use 
of the following solution: Phenol 45 c.c. Borax 16 gm. 
Ac. Salicylic 16 gm. Glycerine 120 c.c. Sp. Camphor ad 
240 c.c. in these conditions: 

Cysts: thyroglossal, bronchial, ranula, sebaceous. 

Sinuses: thyroglossal, branchial, dermoid, etc. 

Hemangiomata: ganglion. 

External hemorrhoids. 

Vaginal varices. 
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have a healthy respect for their facility 
to reform into the identical appearance 
they had before, except that the patient 
is rather disgruntled. Some persons seem 
to have a “fibrous tissue diathesis” and 
will volunteer the information that all 
cuts, wounds, etc. heal with excess of scar 
tissue. In such persons, and of course in 
the negro, excision of scars and keloids 
should not be lightly undertaken. If the 
scar Is to be removed, wide excision with a 
sharp knife and complete removal of the 
underlying scar in the connective tissue 
should be practiced and the wound brought 
together without tension, using a fine 
subcuticular stitch. 


GYNECOLOGY 


Certainly the field for office practice in 
gynecology is increasing. Our routine for 
ambulant procedures in this department 
are about as follows: 


CERVICAL POLYP 


Cervical polyps can be easily grasped 
and twisted off in the out-patient depart- 
ment. There is a slight amount of pain, 
which can be avoided by parametrial 
infiltration. These cases are frequently 
accompanied by considerable infection 
and gangrene. If so, the patient had better 
be hospitalized, as certain complications 
(endometritis, occasionally embolism) do 
develop. To get the entire pedicle, some- 
times the cervix must be split, and here 
again hospitalization is advisable. The 
point of attachment can be touched with 
a cautery, lessening the danger of the 
spread of infection. 


URETHRAL CARUNCLE 


If painless it may be left alone. 

Symptoms are frequently quite severe, 
sometimes pain is excruciating. Unless 
the base is removed or destroyed, there is 
marked tendency to return. If the growth 
is large, a complete removal, with circular 
incision of the urethra and_ transverse 
approximation had best be done under 
general anesthesia in the hospital. How- 
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ever, most of them can easily be oper: 
upon in the dispensary; either dissec: 
to insure that the base has been remoy - 
or cauterization or fulguration of the | 
after excising the tumor (thereby procu:. 
the specimen for microscopic examinati 


BARTHOLIN ABSCESS 


In incising Bartholin abscesses, a w de 
incision should be kept open, and he 
patient should be told that later compicte 
removal probably will be necessary. 


CAUTERIZATION OF THE CERVIX 


This is another procedure which is taking 
the treatment of a disease from the hospital 
to the office. Either with no anesthesia, 
or if lacerations or endocervicitis are deep, 
a little novocaine !4 per cent injected into 
the parametrial tissues,* (or caudal anes- 
thesia) four or five linear streaks are made 
in the cervix with an ordinary Post cautery. 

Dr. Lionel Braun® of the gynecological 
department has described the method as 
follows: The flexible tip of a Post cautery 
is introduced cold as far as the internal os, 
and the current turned on until the tip is 
heated. Four to six grooves are burned 
the length of the canal, and the pressure 
on the instrument controlling the depth of 
the penetration. Radial line or multiple 
punctures cover areas of “‘ectropion.” 
Cysts are evacuated and sterilized by 
puncture. Hypertrophy is reduced by 
making a number of equidistant punctures 
into the muscle. The avoidance of moisture 
and prolonged heat radiation, and keeping 
below the limits of the internal os will 
eliminate much unnecessary discomfort 
during treatment. The patient rests fifteen 
minutes, then goes home and is instructed 
to rest the remainder of the day and to 
commence using saline douches on ‘he 

*A long needle is inserted just lateral to the mid- 
lateral portion of the cervix, and with the needle |: .g- 
ging the lateral wall of the cervix, 10 c.c. of 45 per «ont 
novocaine (adrenalin mx 111 to oz. 1) is injected ‘a 
depth of 1-113 inches. Injections should be mide 
slowly, with frequent aspiration to insure that no b! od 
vessels are entered. Five c.c. are similarly inje: ed 


between bladder and cervix and again between ce “ix 
and rectum. 
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thi: . day as required for cleanliness. She 
is \ cerned of an increased discharge and 
the .ossibility of bleeding. 

C. ntraindications are acute in recently 
acu > pelvic inflammation, pregnancy, sus- 
pici:n of malignancy, and a patient in 
extremely poor general health. Also, it is 
inac visable close to menstrual time and 
when there is stenosis of the canal.* 


CURETTAGE 


There is no reason why selected cases 
of functional bleeding, sterility, polypoid 
endometritis, cannot be curetted satis- 
factorily in the out-patient department. 
With a little parametrial infiltration, suffi- 
cient relaxation can be obtained. We are 
not in the habit of curetting ambulantly 
cases where there is a suspicion of corpus 
carcinoma, or incomplete abortions (unless 
the decidua is at the mouth of the cervix 
and a very slight amount of manipulation 
is suflicient to remove it). However, we 
feel that many of these cases can be satis- 
factorily handled in the dispensary. 


LUMBAR PUNCTURE 


After some hesitation, sometime ago, we 
instituted the routine performance of 
lumbar puncture as an ambulant pro- 
cedure. Patients are kept in a recumbent 
position for six hours. In a rather extensive 
experience chiefly in the dermatological 
department, there have been no ill effects, 
except very occasionally subsequent head- 
aches. Most of these patients are luetics 
who havelum bar punctures done routinely 
before discharge from treatment. 


“Of 100 cases cauterized, 92 were completely cured, 
8 showed partial improvement. 
lonization of the entire cervical canal with the 


surgical diathermy unit for more extensive endo- 
cer\ citis cases is also easily done in the dispensary. 
Betty results are obtained, if badly infected, by two 
to | ur weeks’ preliminary cleansing with douches, 
tampons, ete. 

nder the infiltration anesthesia, the special 
elec’ de is introduced to the internal os, the current 
turn” on, and one rapid complete circle made. 

€ patient rests one to two hours before going 
hom and is told to remain in bed a few days. From 
sev | dozen cauterizations during the past year, there 


hav. no untoward results. 
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There always are several diagnostic punc- 
tures, however. We have also given 
epidural injections for sciatica (40-60 c.c. 
I per cent novocaine or 1 per cent novo- 
caine 20 c.c., normal saline 60 c.c.) and 
injections of the second and third nerve 
for trifacial neuralgia (95 per cent alcohol 
2 c.c.) quite satisfactorily as ambulant 
procedures. 


LOCAL ANESTHESIA FOR FRACTURE 
REDUCTION 


The increasing popularity of infiltration 
of the fracture site with 20-30 c.c. of 2 per 
cent novocaine has transferred the treat- 
ment of many fractures from the hospital 
into simple ambulant procedures. The 
most frequent, of course, is Colles’ frac- 
ture. In avoiding the delay, etc. of trans- 
ferring patients to the hospital auspices 
and avoiding general anesthesia in elderly 
patients, the method certainly is a boon. 


SUMMARY 


The following procedures are reviewed 
briefly with reference to their employment 
in the office or dispensary, with limitations 
and safeguards: hemorrhoids, rectal fistula 
and fissure, pruritus ani, varicose veins, 
vein ligation, varicose ulcer, circumcision, 
soft warts, Melanoma, sebaceous cysts, 
neurogenic tumors, lipoma, parotid tumor, 
ganglion, breast tumor, ranula, pilonidal 
cyst, cervical sinus, removal of scars 
and keloids, cervical polyp, urethral car- 
uncle, Bartholin abscess, cauterization 
of the cervix, curettage, lumbar puncture 
and local anesthesia for the reduction of 
fractures. 

Ambulant treatment of pruritus ani, 
rectal fistulae (except superficial short 
tracts), certain superficial tumors, parotid 
tumors (except if recent), breast tumors, 
and curettage for abortion or suspected 
malignancy we feel is contraindicated. All 
others have been satisfactorily treated in 
the dispensary. 

Several techniques for these various 
office procedures are outlined. 

[For References see p. 303.| 
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A DISCUSSION OF SOME OF THE METHODS USED IN THE 
TREATMENT OF SUPERFICIAL GRANULATING WOUND:;* 


Joun E. CaNnnapDay, M.D., F.A.C.S. 


CHARLESTON, W. VA. 


IR WALTER SCOTT, in describing 
S ancient Scottish customs in the Wav- 

erly Novels, tells of the old belief 
among the Highland clansmen that a wound 
heals better if the first dressing is not 
changed for a long time. They also believed 
that the dried blood in the dressing was 
beneficial and promoted healing. 

Chutro, of Buenos Aires, in dealing with 
war wounded in Paris during the World 
War, strongly stressed the great value of 
unfrequent dressings and non-interference 
with wounds during the process of healing. 
He debrided and saucerized chronically 
infected bone sinuses, dressed them volu- 
minously and carefully, and did not disturb 
the dressing for from two to three weeks or 
longer. In more recent years Dr. Orr has 
popularized a somewhat similar method. 
He packs the wound with vaseline gauze, 
applies a plaster cast over this and not 
infrequently does not disturb the dressing 
for a full month, the odor often being the 
indication for a change of dressing. 

Doubtless every physician has observed 
many times how wounds of the face that 
have not been dressed, apparently healed 
in a much more kindly and prompt manner 
than those that are covered with dressings. 
Wound dressings are unquestionably largely 
used for esthetic reasons; also, at times, to 
take care of drainage. But insofar as the 
wound’s healing is concerned, they are, as 
a rule, of no value whatever. In some cases, 
however, they may protect tender, un- 
healed areas from contact with clothing 
or other objects. On a wound in which no 
raw surface is exposed, the dressing 
probably does little, if any, harm. On the 
other hand, if there is a raw surface present, 


either the frequent application and sub- 
sequent removal of dressings or the more 
or less constant traumatism brought about 
by their presence, does a very great deal 
of harm: First, by keeping the skin edges 
in a moist, macerated, and water-logged 
condition. (If man were by nature an 
amphibian, perhaps the results might 
be somewhat different.) Second, by tearing 
away the epithelial new growth thrown 
out for repair. Recognition must also be 
given to the fact that in the course of time 
skin edges become fatigued and stop their 
endeavors to cover the adjacent raw 
surface. Again, the granulation tissue 
constituting the ulcer base becomes so 
infiltrated with fibrous scar tissue, and the 
circulation so poor, that the repair process 
is put at a great disadvantage. 

Undoubtedly the average patient at- 
taches much importance to the application 
and removal of dressings and feels that 
there is a very definite relationship be- 
tween the dressing and healing. This belief 
doubtless has been duly encouraged by the 
medical profession. The method is based 
on custom, precedent, and in some cases, 
the actual belief of the physician. 

For the past many years we have more 
or less routinely treated certain types of 
wounds, particularly those of a superficial 
nature and showing a tendency to delay 
in healing, by exposure to open air and 
sunlight; and, if the latter was not avail- 
able, to the various types of electric light 
advocated for this purpose, in order tat 
we may secure for the patient the ad. an- 
tages of exposure to the influence of wa'm, 
dry air and such further benefits as ray 
be derived from the actinic rays of the 


* From the Department of Surgery, Charleston General Hospital. 
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sun, or to a lesser degree, those from the 
elec: ric light. 
Tre contact of dressings of the usual 


Fic. 1. Wire frame for protection of amputation stump. 


type with any granulating surface causes 
a free outpouring of serum, the so-called 
foreign-body reaction. This reaction is 
most strikingly seen in the response 
caused by a drain; the profuse discharge 
provoked usually disappears for the most 
part soon after the removal of the offending 


body. 


METHODS OF AVOIDING WOUND CONTACT 
AND TRAUMATISM 


Given a supply of light, mouse-proof 
wire mesh, plus adhesive plaster, it is an 
easy matter to devise a screen or frame- 
work to be applied about the average 
wound so as to protect it from the trauma- 
tism incident to dressing contacts, clothing, 
and other objects. This screen wire is cut 
to the requisite size necessary to make an 
adequate shield over the wound. The 
edges are bound with strips of adhesive 
plaster and shaped so as to fit about the 
woud. Sometimes the edges of the screen 
or svield are elevated by placing under- 
neat: a narrow runner of felt on either 
side For the protection of a lacerated 
wou d of the finger, an efficient screen 
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can be made by encircling the finger with 
the wire mesh and holding it away from 
the tender, unhealed area by a felt sup- 


4 
Fic. 2. Gauze drape of wire frame which has been fitted 
to amputation stump. 


port. These and other forms of screens are 
usually anchored in place by strips of 
adhesive plaster. 

It is interesting to note how in many 
instances raw areas so treated will heal 
in contradistinction to others that have 
been assiduously dressed day after day 
without apparent diminution in the size of 
the wound. I have observed not a few 
instances of small unhealed areas that had 
resisted dressings of the conventional type 
over a period of six weeks or two months 
or longer, that did promptly heal after a 
short course of open air treatment with 
wire screen protection. During and after 
the World War I had the opportunity of 
observing a number of such cases in 
various military hospital bases. Many of 
these had been dressed daily for months 
without appreciable results. 

If, for various reasons, esthetic, diplo- 
matic, or otherwise, dressings must be 
used, they should be rendered as atrau- 
matic as possible. Such substances as 
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Fic. 3. Screen for 


a Fic. 5. Extensive loss of skin back of hand, draped with 


Fic. 4. Sereen for protection of lacerated wound of 
great toe. 


Fic. 6. Unhealed wound of abdomen. 
{290} 
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ine, well vaselinated gauze, rubber 
and bismuth paste, are effective. 


vas 
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ever, they do promote moisture and 
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following traumatism of the hands and 
feet in the winter season, and particularly 
so in individuals who are unduly exposed 


Fic. 7. Severe skin lacerations front of leg. 


maceration and do interfere with the 
much-needed dryness. Carrel and Dehelley 
in their somewhat elaborate wound tech- 
nique not only insisted on the use of 
neutral soap in order to avoid the irritating 
effects of either acids or alkalies, but 
likewise insisted that the dressings be 
done with the utmost gentleness. 

The application of heat, as by sunshine 
or lamp, presumably in part promotes 
healing by the improvement of circulation 
as well as by the drying of the skin. 
Likewise the administration of typhoid 
vaccine raises the temperature, conse- 
quently increases the circulation and 
thereby stimulates healing. 

Likewise it has been known for many 
years that sympathectomy, periarterial 
or otherwise, ofttimes causes the prompt 
healing of small sluggish ulcers by increas- 
ing the activity of the circulation and 
possibly also in part by changes in neuro- 
trophic control. 

The position of the part involved often 
plays a large part in regard to the behavior 
of the case. The leg ulcer, water-logged 
and « edematous, makes slow, if any, gains 
while in the passive and dependent posi- 
tion. Periods of active exercise alternating 
with rest in bed with the part elevated are 
mor: likely to bring about improvement. 

Toe perspiratory activity of the skin 
prob. bly plays an active part in the healing 
proc’ss. Many have observed the slow 
cours of healing in cases of ulceration 


to cold and damp. 

These methods have been applied to 
various types of wounds. If the wound is 
deep, as a rule, this form of treatment is 
not begun until the granulations are 
nearly flush with the surface. If the wound 
is superficial, such as that produced by 
removal of skin grafts for use elsewhere, 
the treatment can well be begun at once. 

The ideal conditions for rapid epitheliza- 
tion consist of a clean wound, well covered 
with a dry, well-adherent scab which 
remains in situ, undisturbed, until healing 
is complete; at which time spontaneous 
detachment takes place. 


SUMMARY 


In order to promote the healing of 
wounds, it is important that all dressings 
should be as atraumatic as possible and so 
arranged and applied as to prevent the 
destruction or tearing away of new epi- 
thelium when the dressings are removed 
or changed. 

It is well established that exposure to 
warm, dry air and sunshine or electric 
light treatment if the former is not 
available, promotes healing. 

Wound dressings are not only eco- 
nomically wasteful but delay and may 
even prevent healing. 

Wire gauze screens protect the raw 
surfaces, allow contact with the air, 
minimize drainage and promote healing. 
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COMBINED NASAL PLASTIC AND CHIN PLASTIC 


CORRECTION OF MICROGENIA BY OSTEOCARTILAGINOUS TRANSPLANT 


ICROGENIA, or receding chin, 
is quite a common fault in the 
configuration of the face. It is 
very often congenital. However, it may 
be caused by underdevelopment of the 
jaw bone due to early loss of teeth, to 
defects of the overlying skin resulting from 
lupus vulgaris, or from burns or other 
injury where the contraction of scar tissue 
has deterred the growth of the jaw. 

In the majority of cases functional dis- 
turbances, such as malocclusion, are not 
present. However, in cases of microgenia 
combined with malocclusion, the jaw bone 
has to be severed and lengthened by 
different surgical methods, the description 
of which is not our present purpose. 

This presentation will be confined to the 
purely esthetic fault, microgenia without 
malocclusion. In such cases the principle 
of correction is to increase the projection 
of the chin by implantation of some 
material in front of the mandible under 
the soft parts of the mentum. 

Different surgeons have used various 
materials for this purpose, such as tibial 
bone, iliac crest (Lindemann, Ivy), rib 
cartilage (Morestin, Blair), fat (Lexer), 
and ivory (Joseph).* The principle of all 
the operations, whatever the material 
used, is practically the same. The trans- 
plant can be inserted either through the 
mouth or through a small skin incision 
under the chin. The latter is preferable 
on account of safer asepsis. The scar is 
practically unnoticeable. 

I used ivory in 1922 on a mild case of 
microgenia, and have used it several times 
since. It was shaped to a crescent form 
with the concave side lying against the 


*No attempt is made here to give an exhaustive 
bibliography. 
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tip of the mandible, the convex side giving 
the desired increase to the contour of the 
chin. Properly sterilized and handled, 
ivory proved to be a hardy material for 
this purpose, with good healing tendencies 
and permanency. However, I abandoned 
its use a few years ago, mainly on account 
of the patients’ unpleasant consciousness 
of the fact that a hard foreign substance 
was under their skin. 

In May, 1929, I first substituted rib 
cartilage for ivory, and have used it several 
times since with entire satisfaction in 
every respect. An autogenous transplant 
actually withstands injury and infection 
better than a foreign body. Also patients 
feel more comfortable with the thought 
that the transplant is from their own 
body. Nevertheless we ought not overlook 
the fact that obtaining the rib cartilage 
entails an additional operation, discomfort 
and risk. Therefore if, by some other 
method, the patient can be spared these, 
that method deserves our consideration. 

In November, 1929, while planning for 
the reduction of the large hump nose of a 
patient who also had a small chin due to a 
burn suffered in early childhood, it oc- 
curred to me that here was a possibility 
of a combined plastic to correct both 
deformities. By removing the large hump 
of the nose a good sized piece of osteo- 
cartilage was obtained, which lent itself 
readily (as to size and shape) to the build- 
ing out of the receding chin. Through a 
small submental incision I transplanted 
this to the chin. In the four years w/ich 
have elapsed since operation, only a slight 
shrinkage has taken place. 

Since operating on this patient, I have 
used the same method on 20 others, ma ing 
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a tocal of 21 cases in which the reduction chin, nor the combined method herewith 
of .n unduly prominent nose has been reported has been used before by others. 
successfully combined with the correction The correction of the microgenia, even 


Fic. 1A. Fic. 1B. Fic. 1c. 
Fic. 1A. Right profile before operation. B. Front face before operation. c. Left profile before operation. 


Fic. 2A. Fic. 2B. Fic. 2c. 
Fics. 2a, B, c. Postoperative views of patient in three positions. 


of a mild form of microgenia. Judging by a in mild form, offers a gratifying esthetic 
reasonable survey of the literature and improvement; and inasmuch as the two 
of methods otherwise presented, neither deformities are quite frequently coincident, 
this source of the graft for plastic of the this method which corrects both at once 
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may be of interest. Following is a descrip- 
tion of a characteristic case: 


Case1. The patient was a young woman in 


Fic. 3. Preoperative sketch with plan for correction. 
Shadowed areas mark proposed changes in nose and 
chin. Arrows pointing to nose indicate amount to be 
removed (to gain desired profile line); arrow pointing 
to chin indicates plan to extend its contour. 


good physical health. (Fig. 1 a, B, c show the 
patient’s appearance before operation.) No 
pathology is present in the nose or sinuses. The 
receding chin appears to be of congenital 
character, with no pathological cause for its 
underdevelopment. 

Plan of Correction. A sketch is useful in 
studying the possible changes and in planning 
the correction (Fig. 3). The shadowed areas 
mark the proposed changes on the nose and 
chin. Arrows pointing to the nose indicate the 
amount to be removed (to gain the desired pro- 
file line); arrow pointing to chin indicates the 
plan to extend its contour. 

Preparation of the Field. The hair in the 
nostrils is cut short. Nostrils, entire face and 
neck are washed with green soap and water 
and wiped over with a solution of bichloride of 
mercury (1:1000). The nose is sprayed with a 
solution of hexylresorcinol (1:6). The nostrils 
and face are painted with an untinted tincture 
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of metaphen. The operation is done with the 
patient in the horizontal position on the o er- 
ating table. Draping is in such a manner ¢ jat 
the entire face is exposed from about one ! ich 
above the eyebrows (to enable one to obscrve 
the slant of the forehead) to the chin. Dircct, 
diffuse light is used. The indirect light \ ith 
a head mirror has the disadvantage tha* it 
focuses the small field of the operation in ‘he 
nostrils, and the rest of the face being shado\ ed 
may lead to neglect of the harmony of the 
contours of the whole face. 

Operative Technique. The nose is anes- 
thetized with infiltration of 2 per cent procaine 
with epinephrin; the mucous membrane, with 
cocaine (10 per cent). Through endonasal 
incisions at both sides, at the lower edge of 
the triangular cartilage, the skin is elevated 
from the bridge of the nose (including the 
periosteum) (Fig. 44). With Joseph’s bayonet- 
shaped saw the osteocartilaginous hump is so 
resected as to create a smaller straight nose 
in good proportion to the other features 
(Fig. 48). The hump is removed with a clamp 
through the nostril (Fig. 4c). 

The gap on the bridge of the nose produced 
by removing the hump (Fig. 4p) is next closed 
by the following narrowing procedure: An 
incision is made in the posterior recess of the 
vestibulum nasi on both sides (Fig. 4£). From 
this a subperiosteal tunnel is made at the base 
of the frontal process of the maxillar bone 
(Fig. 4F). Joseph’s knee-shaped saw is inserted 
in the tunnel and the bone is sawed through 
at the esthetic junction (Joseph) of the frontal 
process and maxilla (Fig. 4c). The whole bony 
plate is fractured and moved medially toward 
the septum. Thus the gap comprising the width 
of the bridge is closed, and the nose thereby 
narrowed (Fig. 4H). 

Additional incidental corrections are made 
as required, such as shortening of the nose, 
narrowing and raising the tip, decreasing the 
size of the nostrils, and ovalizing them to 
produce a harmonious contour. Description 
or these minor procedures is irrelevant here. 

The principle of the foregoing operations is 
according to Joseph’s classic methods. 

The resected osteocartilage is kept al* 
nately in warm normal saline solution 
hexylresorcinol (1:6) until time for its use > 
transplant. 

Two per cent procaine with epinephrin | 
now injected in the chin, and a small incis 
(about 1.5 cm.) is made in the fold under | 
chin. From this incision a tunnel large eno: 2 
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Fic. 4. a. Elevation of skin through endonasal incision with Joseph’s double-edged knife. B. Sawing off osteo- 
cartilaginous hump. c. Removal of hump through nostril with clamp. p. Hump removed. Notice gap on nose. 
lwo views of osteocartilaginous hump in inset. E. Incision in posterior recess of vestibulum nasi for narrowing 

f bony nose. F. A subperiosteal tunnel is made at base of frontal process of maxillar bone with a periosteal 
levator. G. Frontal process is sawed off maxilla at esthetic junction. H. Frontal process is fractured off maxilla 
nd placed medially. Notice gap on bridge has been narrowed. 
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to receive the transplant (about 3 to 4 cm. long) 
is made horizontally in front of the mandible 


(Fig. 5). 


Fic. 5. From a small incision in fold under chin a tunnel 
is made in front of mandible with rectangular peri- 
osteal elevators. 


The mucous membrane lining is carefully 
removed from the inside of the osteocartilagin- 
ous transplant. It is then painted over with 
tincture of metaphen and inserted through the 
skin incision and placed in the bed prepared 
for it on the front of the mandible. The trans- 
plant tends to be flexible, thus bending readily 
to the contour of the mandible (Fig. 6). The 
incision is closed with three interrupted fine 
dermal sutures. Figure 7 shows the post- 
operative x-ray, and in Figures 1 and 2 the 
preoperative and postoperative appearance may 
be compared. 


SUMMARY 


In cases of concurrent hump nose and 
microgenia, the hump removed from the 
nose is used to build out the chin with 
gratifying esthetic result. 

The advantages of this operation are: 

1. Utilization of material available from 
large hump nose, thus doing away with an 
extra operation to obtain a transplant. 

2. The convex shape and flexibility of 
the hump is very well adapted to building 
out the chin, imitating, as it does, the 
normal contour. 

3. The healing tendency is good. 

4. Only slight shrinkage has been ob- 
served four years after operation. 


The method has been used in 21 cases, 
all without complication. In one of ‘he 
fifteen, in which a deviated septum hac to 


Fic. 7. X-ray, showing position of graft seven and 
one-half months after operation. Notice bony un:on 
of transplant and mandible. 


be resected, septum cartilage was used in 
addition to the osteocartilaginous hump 
to build out the chin. 
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HIS is a study of 182 consecutive 
"| teaccures of the upper extremity. 

These fractures are seen by our 
internes on the ambulance or in the first 
aid department and are reduced by them 
immediately. The case is then referred 
back to the hospital for-x-ray and further 
reduction if necessary. 

Our internes are taught to palpate the 
bones by gently running their fingers over 
them to note any change in the contour. 
This can be developed to a surprising 
degree of accuracy and it is indeed en- 
couraging to see how few fractures need 
further reduction after the x-ray is taken. 

In all of our fractures we strive for 
perfect x-ray alignment plus a normal 
contour of the part. We often have cases 
with perfect x-ray alignment but in which 
there is considerable bowing of the part. 
In this event we correct the bowing and 
try to maintain the alignment. It is usually 
twelve to twenty-four hours from the 
time of the fracture before the case is seen 
by me. At this time following the x-ray 
the fracture is further reduced until the 
x-ray and physical examination are satis- 
factory. By satisfactory we mean a reduc- 
tion of go per cent or better. 

Anesthesia is rarely used for reducing 
these fractures. We find that if the fracture 
is gently reduced after a few minutes of 
traction to relax the muscles that the 
discomfort is not as severe as the taking of 
an anesthetic. When anesthesia is used we 
usually find it necessary because the child 
is unruly or we feel that we can not reduce 
the fracture at the first attempt. Out of 
this series of 182 cases, 49 needed fur- 
ther reduction and only 9 were given 
anes*hetics. 


FRACTURES OF THE UPPER EXTREMITY AND CLAVICLE* 


J. J. KirscHENMANN, M.D. 


BROOKLYN, N. Y. 


CLAVICLE 


There were 18 cases of fracture of the 
clavicle. The youngest patient was two 
and one-half years old and the oldest 
fifty-six. The cause of the fracture in most 
cases was an indirect force applied through 
the shoulder. Sixteen of the 18 cases 
(88 per cent) were fractures of the middle 
third of the clavicle, showing that this 
is the point of greatest strain and most 
liable to fracture. Fractures of the clavicle 
are fractures characteristic of youth or 
before complete ossification takes place. 

In treating these cases I use a dressing 
which I feel is an improvement on others 
that I have seen described or used. A 3 
inch strip of adhesive is applied to the arm 
on the fractured side, but not completely 
encircling the arm. It is started on the 
anterior surface of the humerus from 
the insertion of the deltoid upward. It is 
then carried across the back and around 
the chest anteriorly to the nipple line on 
the side of the fracture, bringing the 
shoulder in extreme extension. The purpose 
of the adhesive being carried across the 
chest is to immobilize the skin anteriorly. 
A pressure pad is then applied over the 
fracture by anchoring a 2 inch strip of 
adhesive to the adhesive across the back, 
carrying it over the fracture and down 
over the strip of adhesive across the 
anterior chest. It is impossible to bring 
the forearm across the chest with this type 
of dressing. Therefore I put the forearm 
in a sling at the side of the body. Any 
dressing that allows the forearm to be 
placed on the chest defeats its purpose 
as this brings the shoulder forward. This 
dressing is usually changed at weekly 


* From the out-patient sugical department of the Norwegian Hospital, Brooklyn. 
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intervals. At the end of the first week there 
is ample callus to prevent the fracture 
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of fracture of the shaft the youngesi was 
six years of age and the oldest fifteen.C . |lus 


from slipping, and at the end of the second was present in most of these cases a‘ the 


Fic. 


1A. Before reduction. 


week it is quite firm. 


HUMERUS 


In our series there were 33 fractures of 
the humerus; 6 fractures above the neck, 
7 fractures of the shaft, 7 supracondyloid 
fractures, 13 fractures of the condyles or 
the lower end. 

Of the 6 cases of fracture above the neck, 
4 cases were fractures of the surgical neck. 
Three of these patients were over fifty 
years of age. Fractures in this part of the 
bone are usually due to direct force. These 
cases were treated by simple tmmobiliza- 
tion and an axillary pad. Passive motion 
was started in 5 of these cases at the end 
of one week. At the end of the second week 
the arm is completely extended and active 
motion is allowed at the end of the third 
week. Only a sling being used at this time, 
the patient is allowed to take his arm out 
for this purpose. One arm had to be put in 
an airplane splint for reduction. This 
patient was not given active or passive 
motion for three weeks. Complete function 
was obtained at the end of five weeks. 
(Fig. 1.) 

Fractures of the shaft seem to occur more 
frequently in young people. Of the 7 cases 


Fic. 1B. After reduction. 

end of one week, but passive motion was no 
started until the end of the second or third 
week as there is no supporting bone and 
the strain at the point of fracture Is great. 
Complete function was obtained between 
the fourth and fifth week without the aid 
of baking or massage. 

Fractures of the lower end of the humerus 
are divided into supracondyloid, condylar, 
or lower end of humerus proper. There were 
20 cases in all, of which go per cent of the 
patients were less than twelve years of age. 
Most of these fractures are caused by 
direct force applied to the elbow. We try 
to give these patients passive motion at the 
end of three or four days unless the fracture 
is such that manipulation will dislodge it. 
This is followed by active motion during 
the second or third week. Most patients 
had complete function at the end of the 
fourth week, the severer supracondy|oid 
fractures taking six weeks. Three of these 
fractures were not seen until the end of the 
third week from the time of injury. A!! of 
them had very limited motion at the elbow. 
Active and passive motion was instituted 
immediately but the disability lasted forty- 
four days on an average. Cases of a sin ‘lar 
type which were seen from the start ind 
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give active motion between the seventh 
and ‘ourteenth day had a total disability 
of twenty-six days. With fractures of the 


Fic. 2a. Before reduction. 


condyles we feel that a sling is all that is 
necessary and active motion should be 
started as soon as the swelling recedes. 
None of these patients was given baking 
or massage. (Fig. 2.) 


FOREARM 


In considering the forearm I shall divide 
the cases into fractures of the radius, ulna 
or both. Each bone will be further divided 
into lower, middle or upper portion. 
Ninety-nine of this series of fractures 
(54 per cent) were in the forearm, while 
seventy (38 per cent) were in the lower end 
of the radius, ulna or both. 

Epiphyseal fractures of the lower end 
of the radius are not true fractures, but 
separations at the epiphyseal line, due to 
the fact that complete ossification has not 
taken place. Therefore this condition must 
be limited to youth. In our series there were 
4 cases all of which occurred at the age of 
puberty. Three of these cases were treated 
as Colles fractures with a molded anterior 
cock down splint with ulna deviation of the 
hand. The fourth patient was admitted to 
the hospital and not seen again. In separat- 
ing the epiphysis remains firmly attached 
to tre wrist while the shaft of the radius 

© splaced: Passive motion was started 
on «out the sixth day and active motion 
n tenth day. 
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Colles’ Fractures. True Colles’ fractures 


are fractures limited to the distal inch of 


the radius. Often this fracture is com- 


Fic. 2s. After reduction. 


plicated by fracture of the styloid process 
of the ulna also. Under this heading I will 
consider both types of Colles’ fracture. In 
this group there were 30 true Colles’ 
fractures and 8 complicated by fracture of 
the styloid process of the ulna also. Twenty- 
one of these fractures were in patients 
under twenty years of age while 17 were 
over twenty years of age. Of these 17, 11 
were over fifty years of age. This series 
seems to point to the fact that Colles’ 
fractures are not characteristic of the age 
as formerly taught, although a complicat- 
ing fracture of the styloid process of the 
ulna is. 

In treating these fractures we like to 
place them after reduction in an anterior 
molded cock down splint so as to keep the 
hand in flexion and ulna deviation. This 
type of splint allows motion to be started 
at the end of three or four days with little 
discomfort to the patient. At the end of 
one week active motion is allowed at the 
wrist, the patient raising the hand from 
the splint fifteen or twenty times daily. In 
addition to this complete extension, prona- 
tion and supination are obtained by passive 
motion at each visit after the third day. 
Anesthesia was used in only one fracture 
of this group. The average disability in 
these cases was only twenty-nine days. In 
patients under twenty years the average 
disability was twenty-eight days and in 
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those over twenty it was thirty days. This 
is much less than what is usually considered 
to be the disability in Colles’ fractures. One 


Fic. 3A. Before reduction. 


of these patients was given baking and 
massage. He was not seen until the ninth 
day after injury with a resulting total 
disability of thirty-three days. Only 2 
patients under twenty years of age had an 
impacted fracture, while 9 of those over 
twenty had impacted fractures. 

Fractures of the lower end of the radius are 
far enough away from the wrist joint to be 
considered as a fracture of the shaft. In 
this group are included all fractures in the 
lower one third of the radius that are above 
the level allotted to Colles’ fractures. There 
are 8 cases in this group. The youngest 
patient was twenty months and the oldest 
thirty-seven years. They were all treated 
by immobilization in anterior and posterior 
bass wood splints in complete supination. 
Passive motion was started at about the 
seventh day. Active motion was allowed at 
the end of three weeks. The shortest 
disability was twenty days and the longest 
forty days. The average length of disability 
until complete function returned was 
twenty-six days. Baking or massage was 
not used in any case. 

The fractures of the middle third of the 


radius, a small group of 5 cases, all occurred 


Kirchenmann—Fractures 


AucGus 1934 


in children. Passive motion was sta:ted 
late. This was not from choice excep: in 
one case where union did not take place 
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for fifteen days. In the other cases the 
patients did not return when instructed to. 
The total disability in this group was 
twenty-six days, there being no prolonga- 
tion due to the late date of starting passive 
motion. This was due to the fact that the 
fracture was not near a joint. 

Fractures of the Upper Third of the 
Radius. In this group there are 7 cases 
in all. Two were in the shaft proper while 
five were in the head. Fractures of the head 
of the radius were at one time considered 
rare, but with better diagnosis and the 
x-ray it is found to be a not uncommon 
fracture. None of these fractures of the 
head of the radius was displaced and there- 
fore operative interference was not neces- 
sary. We feel that early motion is very 
essential in these cases. After the second or 
third day when the swelling is gone we 
place the forearm in a sling and start 
active motion. 

Fractures of the ulna when not com- 
plicated by fractures of the radius are 
rather rare. In this series there are only 
5 fractures of the ulna alone as compared 
to 54 fractures of the radius only. ‘his 
shows that the radius absorbs the shock 
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befoce it is transmitted to the ulna. 
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that is not displaced act as a splint and 


Fractures of the ulna are usually due to hold both bones in position after reduction, 


direct trauma to the bone and are more 


Fic. 4A. Before reduction. 


prone to occur in older people. (Fig. 3.) 

Fractures of both bones of the forearm 
offer a more serious problem than that of 
fractures of one bone. The characteristic 
thing about fractures of the lower third of 
the radius and ulna is that they are almost 
all transverse and within 2 inches of the 
epiphyseal line. The age group in this 
class is well defined. The youngest patient 
was four and the oldest twelve years. 
Fourteen of the 21 cases in this group 
occurred between the ages of seven and 
ten years. 

Fractures of the middle third of the 
radius and ulna or the upper third occurred 
in the same age group as those of the lower 
third. In grouping all fractures of both 
bones there are 33 in all of which the 
youngest patient was four and the oldest 
twelve. In treating these fractures only 
2 pitients were given anesthetics to aid in 
rec ction. If only one of the two bones are 
dis»iaced we feel that it is better not to use 
an nesthetic. The muscles about the bone 


whereas if an anesthetic is given the muscles 
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are relaxed and it is not uncommon to find 
that the fracture has again slipped in 
applying the splints. In adults or very 
muscular subjects an anesthetic would of 
course be necessary. In reducing these 
fractures traction should be applied pro- 
gressively for five minutes or until the 
muscles relax. There is no pain connected 
with this. Then the displaced fragment can 
be manipulated into position and held 
without difficulty. In immobilizing we use 
an anterior or anterior and _ posterior 
molded splint with the arm in complete 
supination. The forearm is placed in a 
sling and to this extent only is the elbow 
immobilized. We have not had any dif- 
ficulty from not immobilizing the elbow and 
feel that it is not necessary in most cases. 
The patient should be instructed, however, 
not to put his injured arm through the 
sleeves of any of his garments. Motion 
should be started early in this group as the 
callus has a tendency to bridge across the 
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two bones. This is impossible, however, if a 
satisfactory reduction was obtained. The 
average total disability in this group was 


Fic. 5a. Before reduction. 


twenty-eight days. Baking and massage 
were not found necessary. (Figs. 4 and 5.) 


FRACTURES OF THE CARPAL BONES 


These are rare fractures that are usually 
produced by falling on the extended hand. 
The diagnosis cannot be made positively 
unless all sprained and contused wrists are 
x-rayed routinely. Active motion in these 
cases should be early or limitation of 
motion and pain will be sure to follow. 


FRACTURES OF THE METACARPAL BONES 


There were 8 fractures of the metacarpal 
bones (4.9 per cent of this series). These 
fractures occur during the active years of 
life and are the result of direct pressure as 
in striking an object or falling on the 
knuckle. In treating these fractures it is 
essential to maintain the palmar arch. It is 
unfortunate that half of our patients did 
not return for treatment. I have found the 
banjo splint of considerable value in 
reducing these fractures. 


FRACTURES OF THE PHALANGES 


Fractures of the phalanges are mostly 
due to crushing injuries or direct force. In 
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this group only one fracture was such ‘hat 
it could not be easily reduced and he { in 
position. A banjo splint was used in this 
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case. There were 4 compound fractures in 
this group, 3 of which healed completely 
without any limitation of motion. The 
fourth patient developed an osteomyelitis 
in the distal phalanx of the fifth finger. It is 
interesting to note that the index finger 
which we consider so important is rarely 
injured. Early motion in these cases is very 
essential as limitation sets in early and is 
difficult to remedy. The bones unite readily 
and are not easily displaced. 


RESULTS 


Our patients are discharged when they 
have complete function and solid union. 
By solid union we mean that the fragments 
cannot be moved when grasped at the site 
of fracture and forcibly manipulated. X-ray 
pictures may show ample callus and yet ‘he 
union may not be firm. It is for this reason 
that we rely upon the foregoing procedvre. 
In spite of this we have had 5 fractures 
which recurred through the original :: 
of fracture. All of these were caused by he 
patient falling on the previously fractured 
part: 
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A Time of 
(Yrs.) Site of Fracture Refracture 
1 Shaft of humerus After 60 days 


30 Colles’ After 3 weeks 
Lower }4 of radius and ulna After 3 weeks 
Middle 4 of radius and ulna After 50 days 

Middle of radius and ulna After 90 days 


Any patient not throwing out palpable 
callus about the fracture at the end of two 
wee.s, or not showing definite signs of 
union is asked to take two teaspoonsful of 
cod liver oil with viosterol after meals. We 
feel that this is of decided benefit in hasten- 
ing {rm union and usually after one week 
of this callus is palpable. There was no case 
of non-union. 

This series of cases was conducted with- 
out the aid of physical therapy except in 
one case, as I have felt for some time that 
the value of this agent is far overestimated 
except as a palliative. We have used passive 
motion early and carefully as we feel that a 
properly reduced fracture will not be dis- 
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placed by gentle motion. Where limitation 
of motion has set in at the end of two weeks 
we do not hesitate to secure complete 
function by rather strenuous passive mo- 
tion with the patient’s cooperation. This is 
followed by frequent active and passive 
motion. We do not feel that passive motion 
tears and injures the muscles if performed 
gently and gradually. 


CONCLUSION 


1. Fractures of the upper extremities are 
more common in children. 

2. A good reduction is essential for 
perfect function. 

3. Early passive and active motion 
shorten the disability. 

4. Passive motion is not injurious. 

5. Baking and massage are not necessary 
for restoration of function in fractures of 
the upper extremities. 


4. Harrincton, S. W. Diagnosis and treatment of 
lesions of the breast. A. J. Cancer, 19: 56-64 
(Sept.) 1933. 

5. Cuter, E. C., and Zo.tuincer, R. Use of sclerosing 
solutions in the treatment of cysts and fistulae. 
Am. J. SurS., n.s. 19: 411-418 (Mar.) 1933. 

6. Braun, L. Cervical cauterization under parametrial 
anesthesia. Am. J. Obst. e» Gynec., 26: 421 (Sept.) 
1933- 
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ICARD! and Cathelin? in 1gor each 
described the method of epidural 
injection into the sacral canal. 
Cathelin® used various medicated solutions 
for treating sciatic neuralgia and bladder 
disturbances.‘ Lange® in 1904 described 
the injection of saline and eucaine in the 
sciatic foramen for the relief of sciatica. 
Since that time many others have reported 
favorable results in the treatment of 
sciatica by epidural mjections of saline 
(Strauss,® Feuillade? and Ott’). There is 
no mention in the literature of the treat- 
ment of the pain caused by sacrocoxalgia, 
chronic arthritis, or neuritis of various 
parts of the body by the epidural and 
perineural injections of saline or novocaine 
solutions. Nittis,? recently, has treated 
chronic arthritis by perineural injections 
of saline. 

A study was begun in April, 1932, to 
determine the effects of epidural injections 
on sacrocoxalgia, sciatica and chronic 
arthritis.’ The total number of patients 
treated by this method, in this report, 
is 62. This series includes patients injected 
at Rush Medical College, Grant Hospital 
of Chicago, and in private practice. It was 
made certain that these patients received 
no other treatment at this time. However, 
they all had received some form of arthritic 
therapy prior to the epidural injections 
including salicylates, ultraviolet, dia- 
thermy, foreign protein, yatren-casein in- 
jections and belts, with little or no relief. 
It is recommended that foci of infection, 
general hygienic measures and diet be 
attended to; although many of the patients 
in this report obtained relief without 
removal of infected tonsils or teeth. 


EPIDURAL AND PERINEURAL INJECTIONS 
IN THE TREATMENT OF PERIPHERAL PAIN* 
JosepH E. ALLEGRETTI, M.D. 


CHICAGO 


Of the total 62 patients 34 had sacro- 
coxalgia, 16 had chronic infectious arthritis 
of the knees (including 1 gonorrheal 
arthritis of the ankle and 1 arthritis de- 
formans) and 12 had sciatica. The ages 
ranged from thirty to seventy years and 
the duration of their disease was from two 
to eighteen years. Of the patients with 
sacroiliac arthritis 31 (gI per cent) were 
completely relieved of their pain, one 
(3 per cent) partially relieved and 2 (6 per 
cent) obtained no relief (one a patient 
of seventy years). Of the chronic arthritis 
9 (56 per cent) were completely relieved, 
4 (25 per cent) partially and 3 (19 per 
cent) had no relief. Of the sciatic patients 
8 (67 per cent) obtained complete relief, 
one (8 per cent) partial and 3 (25 per cent) 
none. Of the 62 patients, 50 received only 
one injection; 11 received 3 injections, 
at varying intervals of one week to one 
month; and one received 5 injections, 
one month apart, each time obtaining 
only partial relief. The length of time that 
patients have been free from pain varies. 
The longest has been one year and the 
shortest one month; however, most of 
them are still under observation and being 
watched for recurrences. An attempt Is 
made to obtain a monthly report from 
each patient if possible. The first injection 
seems to be the most effective if at all 
successful; after the fifth injection if no 
relief is obtained, it is futile to continue. 
It has also been noticed that if the first 
injection was not made into the sacral 
canal but in the surrounding tissues, 
subsequent injections, although in ‘he 
canal, are less effective and less certain 
to produce permanent relief. 


* From Rush Medical College, University of Chicago and Grant Hospital. 
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©! course, one must be sure that the 
pai is not due to diabetes, syphilis, 
pern cious anemia, caudal tumor or other 
diserses which must be dealt with accord- 
ingly. To confirm our diagnosis many 
of the patients with sacroiliac and chronic 
arthritis were x-rayed. Complete blood 
counts and urinanalyses were done on all 
patients. In doubtful cases blood Wasser- 
mann and basal metabolism examinations 
were carried out. 


TECHNIQUE 


The technique is as follows: With the 
patient lying on his abdomen, the opening 
of the sacral canal is sought for with the 
fingers. This is located below the last 
sacral spine, just above the articulation 
with the coccyx. The skin over this area 
is cleansed with alcohol and infiltrated 
with a small amount of 0.5 per cent novo- 
caine. A dry piece of sterile gauze is placed 
between the buttocks over the rectum to 
avoid contamination. Aseptic precautions 
must be observed at all times. The danger 
of infection":!! of the epidural space must 
always be borne in mind. A needle 8 cm. 
long and No. 19 gauge is_ inserted 
into the opening at the apex of the sacrum. 
The angle at which the needle is inserted 
varies with different patients depending 
on the configuration of the bone and the 
thickness of the soft parts. The usual 
angle is between 20-30 degrees, but once 
in the canal the needle is pushed upwards 
parallel to the long axis of the bone for 
4-6 cm. After pushing the needle through 
the skin considerable resistance is en- 
countered at the sacrococcygeal ligament. 
Once through this point the needle glides 
in easily. Sometimes difficulty is experi- 
enced in locating the sacral hiatus; and 
occasionally it is impossible to enter the 
cana!, especially in fat women or patients 
with deformities of the sacrum, arthritic 
changes of the sacrococcygeal joint or 
unusual tilting downward of the sacrum. 
In cases of incomplete formation of the 
sacr:! canal the opening will be found 
2-3 cm. above the sacrococcygeal joint. 
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In difficult cases, Dr. Arthur G. Frey 
of the Grant Hospital has suggested that 
a finger inserted in the rectum helps to 
steady the coccyx and more readily locate 
the hiatus. Before injecting it is well to 
be sure that neither vein nor dura has 
been pierced, especially if a novocaine 
solution is to be used, this being deter- 
mined by withdrawing the plunger of the 
syringe. The dural sac ends opposite the 
second or third sacral segment. The re- 
maining space in the sacral canal is filled 
with cellular and fatty tissue and contains 
a rich venous plexus and nerve trunks 
which form the sciatic and pelvic nerves 
running from the end of the dural sac 
to the sacral hiatus. 

The injection consists of either normal 
saline or 0.5 per cent novocaine in sterile 
water; the latter is used in more sensitive 
patients. The solution must be at body 
temperature. Twenty to 100 c.c. may be 
used depending on the size of the sacral 
canal, the resistance encountered and the 
patency of the sacral foramina. Usually 
50 c.c. is sufficient for the average patient. 


RESULTS 


The relief is usually immediate. During 
the injection the patient experiences some 
pain in the lower back, especially if given 
too rapidly and states that he feels the 
solution traveling down the affected side 
or leg. This is difficult to explain because 
the exact modus operandi is not under- 
stood. It seems that the nerve roots on 
the affected side are hypersensitive to 
the solution injected. In other words 
there appears to be a radiculitis and 
neuritis of the nerves supplying the af- 
fected area. It would seem that the solution 
injected produces a physical interference 
in the pain-conducting mechanism by 
pressure similar to that obtained by 
stretching the nerve. Tactile and motor 
sense is not disturbed. There may be also 
a chemical change induced by bathing 
the nerves in the injected solution. Or 
again there may be a toxic condition 
of the nerve sheath which is diluted or 
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washed through osmosis into the injected 
solution. Not having any anatomical proof 
at present, these theories are merely 
speculative. 

One month to six months after the treat- 
ment many of the patients with sacro- 
coxalgia, that had obtained complete relief, 
were x-rayed again and the condition found 
unchanged; therefore, the condition ap- 
parently remains the same pathologically. 

In this series no untoward symptoms 
or infections were encountered. Occa- 
sionally a patient may complain of pain 
at the site of injection for one to two days. 
Hot applications usually give prompt 
relief. Some complain of dizziness and 
faintness when more than 40 c.c. Is given. 
This may be due to pressure on the end 
of the dural sac transmitted up towards 
the head, or to the fluid actually passing 
up to the cervical region (Ott’). If novo- 
caine solution has been used the symptoms 
may be attributed to rapid absorption 
of the drug, towards which the patient 
may have an idiosyncrasy (rare). When 
novocaine is used it is advisable to use a 
weak solution (0.5 per cent) and inject 
only 10 c.c.; after five minutes if no reac- 
tion occurs injection may be continued 
without any danger. Sitting the patient 
up for a few minutes and giving a little 
cold water to drink has sufficed for the 
treatment of any untoward symptoms 
in this series. There isno after-disturbance 
because the solution does not enter the 
subarachnoid space, but is extradural; 
no after-treatment is required; the patient 
immediately arises and leaves. 

The same principle is being carried out 
for the relief of pain in other parts of the 
body by perineural injections of saline. 
For instance the brachial plexus has been 
injected perineurally with 10-20 c.c. of nor- 
mal saline in 8 patients for chronic arthritis 
of the shoulders, elbows and fingers with 
instant relief. In 3 patients with intercostal 
neuralgia the nerves have been injected 
in the same way through the paravertebral 
spaces with gratifying results. Two patients 
with supraorbital neuralgia have experi- 
enced complete relief by a_ perineural 
injection of 5 c.c. of saline through: the 
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supraorbital notch. It is too early and 
the number not large enough to draw any 
definite conclusions as to percentac.- of 
cures or duration of relief. 


SUMMARY 


1. Epidural injection of saline has ¢ ven 
the following results: 

a. Complete relief of the pain of sacro- 
coxalgia in g1 per cent of patients. 

b. Partial relief of the pain of chronic 
arthritis in 71 per cent of patients. 

c. Complete relief of the pain of sciatica 
in 67 per cent and partially in 8 per cent 
of the patients treated. 

2. Perineural injection of saline and 
novocaine of the nerves involved in neuritis 
of the upper extremities, intercostal and 
supraorbital neuralgias has given gratify- 
ing results. 


I wish to take this opportunity to thank 
Drs. Arthur G. Frey and Donald Mershon of 
Grant Hospital of Chicago for valuable cooper- 
ation and for allowing me to treat some of 
their private patients. I also wish to thank 
Dr. F. Seidler for giving me the opportunity 
to treat patients in the Orthopedic Department 
of the dispensary at Grant Hospital. 
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LUMBAGO 


ALFRED J. BuKA, M.D. 


PITTSBURGH, PA. 


U\[BAGO, as defined in dictionaries, 
L is very indefinite. There is so much 
variance of opinion as to what the 
word should imply, that the writer believes 
a detailed and definite explanation of its 
application is justified. Lumbago is defined 
by Dorland as “A neuralgia of the loins”’; 
by Gould as “Pain in the lumbar region; 
backache”; by Stedman as “Rheumatism 
in the tendinous attachments of the 
muscles in the lumbar region.” In the 
opinion of some writers it is regarded as 
“a form of muscular rheumatism affecting 
the muscles of the loins and their tendinous 
attachments”; rheumatism being given 
the meaning by R. J. E. Scott of “‘a con- 
stitutional disease characterized by pain 
in the joints and muscles, tending to recur 
and associated with wet and cold.” J. 
Torrance Rugh in a paper on “Low Back 
Pain in Adults” (read before last session 
of Pennsylvania Medical Society) intro- 
duced the subject by saying “A most 
common and distressing complaint of the 
patient is pain in the lower back commonly 
referred to as lumbago.” It embraces all 
types of aches and pains involving any 
part of the back, and is used synonymously 
with, to quote Fred H. Albee (“‘Orthopedic 
and Reconstruction Surgery”’), “backache, 
hysteric or railroad spine, neurasthenic 
spine, uterine backache, static backache, 
relaxation of the sacroiliac joint, sacroiliac 
strain, rheumatism of the spine, chronic 
back strain, etc.” Even sacralgia, coccygo- 
dynia, sciatica and traumatic injuries to 
the lower back are passed as satisfactorily 
diagnosed when designated Iumbago. 
Through such errors serious conditions 
rem?in improperly considered. By mis- 
application the term has been permitted 
to lose a specific meaning; a help for 
desicnating definitely a most prevalent 
form of backache. It is therefore often 
indi! «rently considered and treated. 


Is lumbago a nerve, a muscle, or a bone 
pathology, or some combination of these? 
It has been my experience that the condi- 
tion is bony, articular, in origin. Professor 
S. Erben' concludes after observations 
covering a period of thirty years, that an 
arthritic cause exists for lumbago rather 
than a muscular rheumatism in the lower 
vertebral column. It is a localized mani- 
festation of a systemic invasion. As a 
disease it does not exist. To regard lumbago 
as a neuralgia of the nerves in the lumbar 
region, a primary evidence of pathology 
in the muscles of the loins, or the host of 
vague and indefinite conditions in this 
region accredited it as a “shot-gun” 
application is wrong. The term has been 
made to fit almost any entity of the back 
of uncertain diagnosis, with the designation 
conveying no specific meaning. As an 
evidence of a systemic disturbance lum- 
bago presents a symptom-complex, con- 
fined definitely to the lumbar spine, some- 
where in the location between the articula- 
tion of the twelfth thoracic with the first 
lumbar vertebra down to and including 
the lumbosacral articulation. 

Dr. Rugh says: “The complexity lies 
in the fact that there are four basic factors 
concerned with its etiology, acting either 
separately or collectively.” These he desig- 
nates as (1) reflex pain; (2) soft tissue 
involvement; (3) lesions of the bony 
structures, and (4) alteration of bony 
mechanics. It is my opinion that a lesion 
of the bony structures is the only funda- 
mental cause of lumbago, and that this 
condition is essentially of an arthritic type. 

Lumbago is a form of vertebral arthritis 
with secondary sympathetic involvement 
to the nerves, muscles, ligaments and 
tendons, separately or collectively, that 
are associated with the lumbar vertebrae. 


1 Wien. klin. Webnscbr. (Feb. 19) 1932. 
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Because of its location in the spinal 
column it is aptly regarded as a spondylitis 
deformans (vertebral arthritis). 

Lumbago may, like any arthritic dis- 
turbance elsewhere in the body, be acute 
or chronic in character. It may occur 
separately or together with evidences of the 
disease in any of the other articulations. 
Most prevalent in the hard-laboring man 
and the parturient woman this form of 
spondylitis occurs in adult life, increasing 
in preponderance with age, as does arthritis 
in general. Every case of lumbago should 
be considered as a localized osteoarthritis 
manifesting varying degrees of intensity 
of lumbar articular involvement. There 
may be no visible evidences of inflamma- 
tion or all varieties of bony excrescences 
about the various articulations. The local- 
ized clinical expressions of the disease have 
their remissions and exacerbations. An 
acute manifestation may be considered 
as associated with either the incipient or 
fulminant type of osteoarthritis. It occa- 
sions more acute symptoms because of its 
location in the small articulations of the 
spine. This is because the nerve roots 
emanating from the intervertebral for- 
amina in the lumbar region are,susceptible 
to inflammatory changes in their proxim- 
ity. Then too, there is the continued heavy 
weight-bearing which still further tends to 
bony inflammatory changes. 

The subjective manifestations of lum- 
bago may completely incapacitate the 
sufferer. Muscle spasm and rigidity are out- 
standing objective symptoms, being merely 
protective measures to guard against 
subjective disturbances. These may be 
unilateral or bilateral, causing temporary 
deformity in any direction that will guard 
against pain and discomfort from move- 
ments of the involved lumbar vertebrae. 
It is found more often by clinical evidences 
than x-ray. Depending too much on the 
roentgenological interpretations for evi- 
dence of existing pathology in bony articu- 
lations where arthritis is clinically diag- 
nosed is misleading. There may be very 
definite and pronounced disease with no 
x-ray evidences; or decided indications of 
pathology in the vertebrae shown by the 
x-ray with no clinical manifestations. 
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In all cases of lumbago it is sound pr: ctice 
to look for some exciting cause be.ond 
exposure or overexertion. Such factors will 
aggravate or occasion a flare-up of this 
complex. Lumbago is the concom. tant 
with many of the other factors evidercing 
low backache. It would be safe to re rard 
lumbago as a frequent expression o! the 
chronic deforming inflammation of joints 
resulting from trauma. Systemic imbal- 
ances due to toxic or infectious factors, 
senescence, etc., may be causes. 

The clinical symptoms of lumbago are 
relieved by the therapeutic measures con- 
sidered specific for osteoarthritis. The eti- 
ological factors must similarly be found and 
corrected. Relief is obtained with absolute 
rest of the spine, heat and proper elimina- 
tion. Medication is of the type given in any 
form of arthritis. Failure to recognize that 
lumbago is but a localized form or evi- 
dence of arthritis is the reason for its im- 
proper consideration. 

Lumbago has many earmarks of the 
common crippling disease arthritis de- 
formans (osteoarthritis) appearing as an 
early expression of spondylitis deformans. 
It should be recognized as a warning sign 
of this progressive entity endeavoring 
to establish itself in the lower spine. It 
can be arrested when correctly diagnosed 
and properly treated. The most important 
issue is to determine the causative and 
underlying factors of lumbago. Then too, 
we must look upon this symptom-complex 
as a resultant from the same factors occa- 
sioning arthritis deformans (osteoarthritis) 
elsewhere in the body. 

The following definition is respectfully 
offered: Lumbago is a manifestation of 
vertebral arthritis (spondylitis deformans) 
of varying intensity, in the lumbar articu- 
lations; presenting secondarily progressive 
evidences of inflammation to the nerves, 
muscles, and other soft parts associated 
with the loins. 

SUMMARY 

The indefinite descriptions of [um ago 
have led to an improper consideratic” of 
this condition and the submitted defin: ‘ion 
is believed a clarifying explanation as \ hat 
the word should imply. 
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HE subject of abdominal glands, like 
that of chronic appendicitis, can 
always be depended upon to raise a 

discussion with a great divergence of 

opinion, in any group of medical men. 

As much doubt is expressed as to whether 

or not chronic appendicitis as a distinct 

entity really exists, so it is with abdominal 
glands. However, where the literature is 
filled with information with reference to 
chronic appendicitis, very little can be 
found on the latter subject other than the 
general remark, viz., ““symptoms due to 
calcified nodes must not be overlooked”’ 
or some other such indefinite remark. 
Corner believes that tuberculous mesen- 
tery glands are to be found in practically 
every child on whom an abdominal opera- 
tion is necessary. Risley thinks they are 
more common in patients between sixteen 
and eighteen years of age. Kieler, in 1500 
autopsies, found tuberculous retroperi- 
toneal glands in only 1 per cent. Some 
roentgenologists, like Headland, feel that 
glands practically never give any symp- 
toms. They maintain that in all operative 
cases where it is claimed that the removal 
of the glands relieves the symptoms, 
that at the same time an appendix, gall 
bladder, adhesions or some other pathology 
have been removed, that it is this that 
gives the relief and not the removal of 
the glands. Some pathologists like McIlroy 
agree in part. They quote the late John 
B. Deaver and others who insist that an 
appendix or gall bladder may be negative 
as far as can be determined, but if there 
are «ands in the course of the lymphatic 
drainage from these organs, that is in 
tse! proof that some pathology must 
exist in the organ itself. They do feel 
however that calcified glands at times 
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show symptoms through pressure. Then 
too, the psychological effect of any op- 
erative procedure on a certain type of sug- 
gestion-susceptible patient is often quoted 
to explain away the beneficial results 
following an operation for removal of the 
nodes. 

That the condition at times causes 
symptoms seems fairly well established. 
However, on the question of the acute 
type of mesenteric adenitis with fever, 
leucocytosis, etc., described by a few 
authors, there is not such close agreement. 

The author has become interested 
through the appearance in hospital wards 
of several cases which seem to fairly well 
establish the existence of a very definite 
train of symptoms associated with the 
existence of enlarged and calcified ab- 
dominal glands. 

It may seem safe to state that there are 
two main groups into which the condition 
can be divided, viz., acute and chronic. 
The acute type seems to be quite diffuse, 
involving the mesentery glands in both 
the upper and lower portion of the ab- 
domen. The chronic type is very definitely 
divided into two groups viz., (1) upper 
abdominal group, (2) lower abdominal 
group. It is seldom that calcified glands 
produce symptoms in both localities. Sev- 
eral articles have been published on the 
symptomatology and treatment of calcified 
glands in the region of the ileocecal valve, 
but so far as the author has been able to 
discover very little is written on the subject 
of glands occurring and producing symp- 
toms around the celiac axis and gall 
bladder. 

Textbooks contain very little as a guide 
in making the diagnosis and say little 
with reference to treatment. Usually the 
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diagnosis is made at operation or autopsy. 
The patient is operated upon for gallstones, 
appendicitis or kidney stones. These organs 
being found normal, a large number of 
nodes in the region of these structures or 
their lymphatic channels are removed and 
the patient is freed from the symptoms. 
It is difficult to say just what effected the 
cure. The only pathology being in the 
glands, a fair assumption is that they 
were the cause of the complaints. That 
this is so is even more strongly supported 
by the fact that a secondary operation 
has been done to remove overlooked 
glands after the removal of the appendix 
or gall bladder did not stop the patient’s 
discomfort. 

However, keeping in mind the fact that 
this may be an entity in itself, the diagnosis 
may be made before operation by means 
of the x-ray and a careful examination and 
history. Golden and Reaves have reported 
a series of cases where the condition was 
established prior to the operation. Their 
series consists of lower right abdominal 
pathology. Sandor has a large number of 
cases with upper abdominal symptoms 
from glands around the celiac axis. This 
series has not yet been published. 

Tuberculosis is the chief cause of mesen- 
teric glands. Willensky believes that mes- 
enteric lymphadenitis where laboratory 
tests show no evidence of tuberculosis 
are due to pyogenic infections other than 
tuberculosis. Any chronic inflammation 
in the intestinal tract, however, may cause 
them. Ulcerative conditions in the bile 
passages and chronic gastric and duodenal 
ulcers are a common cause of those about 
the celiac axis. The pressure of these glands 
may cause a persistence of the symptoms 
long after the ulcerative process has healed 
or been removed surgically. This is prob- 
ably the reason in some instances for 
repeated unsuccessful operations on the 
bile passages. Typhoid is said to produce 
calcified glands. Syphilis should not be 
forgotten as a cause. Intestinal parasites 
may occasionally produce enlarged and 
calcified mesenteric glands. 
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Phosphoric acid and carbonic acic cal- 
cium Is the chemical substratum of cal: ified 
abdominal glands. Calcification in ty ber- 
culous glands is usually significan: of 
healing. Primary tuberculous foct he ve a 
distinct tendency towards calcificatio:. 

Oehmigen goes rather exhaustively into 
the x-ray diagnosis of glands. He states 
that roentgenographic shadows of ab- 
dominal calcification are not rare. The 
most important sources of such shadows 
are found in the calcified mesenteric lymph 
nodes. Their size depends upon the size 
of the gland and the distribution of the 
calctum within them. They are usually 
from 10 to 30 mm. in diameter and have 
an irregular jagged margin, but round and 
eliptical forms are common. The margins 
are vague. The shadow is not of uniform 
density. If the lymph nodes are completely 
calcified the shadows will be hemogenous. 
Their location will be determined by the 
course of the radix mesenterii from left 
upper to right lower. As a rule, therefore, 
they will appear at the level of the second 
lumbar vertebra on the left, and at the 
level of the fourth lumbar vertebra on the 
right. Mesenteric lymph nodes, however, 
occur in three series: one at the radix, 
one at the intestine and one series between. 
They are thickest at the mesenteric root 
and the ileocecal region. In all there are 
180 to 200 glands. 

Continuing, he says, the shadows will 
be different from those of renal calculi 
chiefly because the latter have a different 
location, a sharp definition and _ usually 
hemogenous surface. The glands usually 
form round shadows. Pyelography may 
be of aid. Cases do occur in which calcified 
lymph nodes lie in front of the kidney, and 
on exposure are projected into the kidney. A 
frontal exposure will clear the situation. 

Those cases which have been reported 
have been mostly in children and young 
adults. However, they may occur 2’ all 
ages, and in the author’s experience * 1¢re 
have been as many patients over t'irty 
as under thirty. It is probable that ost 
of the cases of right lower abdominal 
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adeni is are of tuberculous origin and thus 
in young people. It is to be noted that 
most of the cases reported have been of 
this tvpe. In older patients the symptoms 
of upver abdominal pain are more com- 
mon, notably because ulcerative processes 
around the gall bladder, liver and stomach 
occur more frequently in older persons. 

It is to be noted that it is not necessary 
that there be calcification of the nodes. 
The increase in size or the attendant 
inflammation may be sufficient to produce 
symptoms. The cases coming to operation 
are usually those of calcification because 
those are the ones of longer standing and 
produce the most disability. 

As to symptoms: the widest variety 
occurs. In the acute form, pain; either 
generalized on the right side of the ab- 
domen, or fairly well localized, is constant. 
Fever, leucocytosis, tenderness, rebound 
pain and all the symptoms of an acute 
appendicitis or gall-bladder condition may 
be present. The x-ray is of little value in 
this stage. 

In the chronic form the most pronounced 
symptom is pain, usually in the lower part 
of the abdomen or over the gall bladder. 
Nineteen of 23 cases of Golden and Reaves 
with shadows of calcified glands in the 
right lower quadrant had pain in that 
region. It is probable that the pain is 
referred. That the pressure of the glands 
on the blood supply or the irritation of 
the sympathetic nerve filaments to these 
organs causes pain referable to them. The 
pain is dull and dragging in character. 
However, there may be an acute attack 
of sharp pain often colicky in character 
coming on with such severity that nausea 
and vomiting take place. Pain radiating to 
the back or down the thigh may be present. 
These attacks resemble very closely attacks 
of renal colic or gallstone colic. 

It is to be noted that the condition of the 
patie:t has considerable bearing on the 
symptoms. A patient who may complain 
very little of any discomfort while in 
reaso .ably good health may have so much 
disco fort when fatigued or under nervous 
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strain or anything that may lower the 
resistance as to render him quiet unfit for 
work. The menstrual period usually sees 
an increase in the symptoms as naturally 
would be expected. Indigestion with flatu- 
lence is the outstanding symptom in upper 
abdominal cases. These simulate gall- 
bladder disease. However, the tenderness 
on deep pressure is not so pronounced over 
the gall bladder as over the epigastrium, 
a point to remember in making the differ- 
ential diagnosis. The abdomen is soft 
except during acute attacks when there 
will be a slight muscular rigidity and 
resistance. This tenderness occurs in very 
definite spots. There may be two or three 
of them and these often coincide with the 
location of the shadows on the plate. 
The tender spots will be in the epigastrium, 
along the midline (usually along a line 
corresponding with the root of the mesen- 
tery) and in the right iliac fossa. It is 
rare that a mass can be felt. However, in a 
very thin patient with relaxed abdominal 
walls it is possible, at times, to feel the 
calcified mass roll under the finger. 

In acute attacks fever up to 100°F. may 
be present. However, the white blood 
count and the differential will not be 
altered. In view of the fact that tuberculosis 
is the most likely causative agent in so 
many of these cases it is to be supposed that 
tuberculosis of the lungs, kidneys or else- 
where may be present in many cases. This is 
rarely so in the author’s experience. 

The order in which the condition simu- 
lates other abdominal diseases is as follows: 
appendicitis, gall-bladder disease, kidney 
or ureteral calculi, peptic ulcer, ovarian 
or other pelvic diseases. 

It is not to be forgotten that gall-bladder 
disease and appendicitis may coexist with 
the gland condition. 

The diagnosis is made by demonstrating 
the glands by x-ray and then palpating 
the mass, if possible, and eliciting a tender 
spot where the shadow shows on the plate. 
If neither the x-ray nor the palpating 
finger can discover the diseased nodes, 
the diagnosis can only be made by exclu- 
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sion. A gastrointestinal series will rule 
out any gastrointestinal origin for the 
disability. The usual urological examina- 
tion will rule out the kidneys and the ure- 
ters. A gynecological examination should 
free the uterus and adnexa from suspicion. 
Active tuberculosis, of course, must be 
ruled out. Kline thinks that the tuberculin 
reaction at times causes a painful swelling 
in the nodes involved and is of help in 
diagnosis if the glands are of tuberculous 
origin. Often the firm conviction of the 
surgeon that some surgical condition exists 
will warrant an exploratory laparotomy, 
when the diagnosis will be apparent. 

The following complications are reported 
in the literature: 

(1) General miliary tuberculosis 

(2) Ileus producing adhesions from the 
involved nodes to the abdominal wall and 
to the intestine 

(3) Perforation of the caseous nodes into 
the peritoneal cavity 

(4) Abscess formation 

(5) Pressure on other structures such 
as the stomach, mesenteric vessels or ureter 

(6) Hemorrhage 

(7) Mesenteric thrombosis. 

The treatment should at first be directed 
towards improving the general physical 
condition of the patient. It may be neces- 
sary for him to change his occupation or 
take an extended vacation. At least he 
should be relieved of strain and fatigue, 
his weight increased and his nutrition 
improved. If active tuberculosis is present 
of course this condition should receive 
first attention. Artificial and natural sun- 
light is of great benefit. Roentgen ray treat- 
ment is of doubtful value. The best results 
are obtained by surgery. Richardson, 
of Boston, in 1895, first removed tubercu- 
lous ileocecal glands. Just opening the 
abdomen in acute tuberculous cases often 
effects a cure. If the symptoms do not 
subside within a reasonable time after 
hygienic treatment, the nodes should be 
removed. It may be impossible to remove 
all the caseous and calcified nodes. In 
that case the largest ones should be re- 
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moved and particularly those in the 
ileocecal angle or in the celiac axis. | low- 
ever, care must be taken not to injure the 
blood supply to the intestine. Pain may 
be relieved immediately or the at‘acks 
may recur with diminishing severity and 
finally disappear. It is recommended that 
the light treatment be continued after 
the operation, particularly if all the nodes 
were not removed. 

There are many theories as to how 
acutely swollen caseous or calcified lymph 
glands cause the symptoms we ind. 
Schlossman feels that the inflammatory 
irritation of the peritoneum is a factor. 
Dilated blood vessels in the peritoneum 
over calcified glands have been noted. 
It has been suggested that the relief of 
the pain following operation is due to 
the severing of the nerve fibers rather 
than the removal of the glands. Starling 
thinks that the mechanical irritation may 
produce symptoms by interfering with 
peristalsis or vasomotor tone. Carson 
believes that the pain is due to reflex 
spasm of colic incited by the irritation 
of the vagus filaments in the mesentery. 
Klein suggests that the inflammatory or 
cicatricial process about the diseased nodes 
may actually involve the nerve fibers. 
Kantor states that the involvement of 
nerve trunks in adhesions may give rise 
to disordered visceral physiology. 


SUMMARY 


1. Enlarged and calcified glands in the 
abdominal cavity produce a very definite 
train of symptoms. 

2. Classification of this condition shows 
an acute and chronic form. The chronic 
form can be differentiated into upper 
abdominal and lower abdominal types. 

3. Diagnosis can be made preoperatively 
by x-ray and careful examination and 
history. 

4. Operation offers a good prospect for 
recovery, especially in the chronic ty/es. 

5. The exact mechanism for the produc 
tion of the symptoms found is still ob: cure. 
[For References see p.323.| 
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APPENDICAL OXYURIASIS AND APPENDICITIS 


ReGcena C. Beck, M.D. 


RICHMOND, VA. 


HIS study of the incidence of oxyu- 

rids in appendices began in April, 

1926, after my attention had been 
directed to its apparent frequency. The 
series is small, but I feel the study covers 
enough cases and establishes certain con- 
clusions which warrant a report at this 
time with an analysis of the incidence of 
infestation in regard to its possible clinical 
import and significance to the host. 

Still’ in 1899 was one of the first to 
arouse interest in this condition. Following 
Still's report, numerous authors reported 
on this subject, many feeling that there 
was a causal relationship between oxyu- 
riasis and appendicitis, other authors 
taking the opposite view. 

Aschoff? suggested the term “‘appen- 
dicopathia oxyurica”’ for the painful mor- 
bid condition thought to be caused by 
oxyurids in some appendices, and made 
much of the fact that this condition was 
not accompanied by a high temperature. 
Aschoff and Hueck* and Brauch‘ all 
believed that the oxyurids were capable 
of provoking painful muscular spasms 
in the appendix. Wood* noted certain 
differences between appendicitis due to 
oxyurids and other types of appendicitis. 

Schroepl*® believed that the parasites 
were capable of provoking an immediate 
local as well as a systemic effect. Prompted 
by the observation of certain nervous 
manifestations in patients harboring oxyu- 
rids, he tested the toxicity of the parasites 
by injecting an alcoholic extract of their 
bodies. He noted an increased reaction 
of sensitization of the skin, and believed 

the parasites were capable of provok- 
an immediate local, as well as systemic, 
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by their toxic action, were capable of 
causing local damage to the wall of the 
appendix, and that these changes were 
accompanied by pain. Garin® especially 
emphasized the capacity of the oxyurids 
for inoculating the appendix with patho- 
logical microorganisms, and supported 
the view that intestinal parasites  fre- 
quently may cause inflammation in the 
appendix. Innes and Campbell’ found 
oxyurids much less frequently in normal 
than in inflamed appendices. Ney,” in a 
study of appendical oxyuriasis, felt that 
the parasites were capable of producing 
a definite pathology, and he distinguished 
three groups as follows: 

1. Appendices showing worms, without 
symptoms and without microscopic inflam- 
matory changes. 

2. Appendices showing worms, without 
symptoms but with microscopic inflam- 
matory changes. 

3. Appendices showing worms, with 
symptoms and microscopic inflammatory 
changes which may lead to gangrene. 

Cecil and Bulkley"! made observations 
similar to Ney’s, and distinguished four 
groups. Harris and Brown" felt also that 
the oxyurids were capable of producing 
a morbid response. 

These references are representative of 
the authors who believed that the oxyurids 
were capable of provoking an immediate 
local as well as systemic effect. 

MacLean'® found enormous numbers 
of oxyurids in the appendices of Chinese 
at autopsy, without any important sign 
of inflammation, and concluded that these 
parasites could not be considered seriously 
as factors in the causation of appendicitis. 
Fischer! called attention to the reported 
rarity of appendicitis in the native Chinese 
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despite the extraordinary frequency of oxy- 
uriasis among Orientals. He also pointed 
out that appendicitis is relatively rare and 
oxyuriasis comparatively frequent before 
the tenth year. He found oxyurids in 
only 5 of 51 inflamed appendices as 
against their presence in 61 of 144 normal 
appendices. 

Eastwood'® made a study of both sur- 
gical and autopsy appendices and found 
no evidence suggesting that the parasites 
were a frequent cause of appendicitis. 
The appendices having oxyurids in the 
gross could not be differentiated through 
the histopathologic study from those which 
were negative for the parasites. 

The literature abounds with elaborate 
studies and brief clinical reports, but 
they offer data insufficient for a well- 
considered opinion. The arguments for 
and against the production of appendicitis 
by oxyurids are not convincing, and are 
evidently founded on conviction instead 
of on objective data. 

The material for this study consisted of 
1718 appendices received in the pathologic 
laboratory of Stuart Circle Hospital during 
the period from April, 1926 to February, 
1933, and showed 35 appendices (2.03 per 
cent) containing oxyurids. Only surgical 
specimens removed after a diagnosis of 
appendicitis are included in this group. 
Most of the appendices came from resi- 
dents of Virginia. 

In the beginning of this study, reference 
to the literature indicated that many 
authors had found that the parasites had 
invaded the walls of the appendices, some 
authors describing small hemorrhages and 
necrotic lesions at the site of penetration. 
Other authors insisted that both the small 
mucosal lesions and the larger defects 
were artefacts, in part due to operative 
trauma and in part to impregnation with 
paraffin. The question seemed unsettled 
as to whether the worms had caused these 
smooth-walled defects and winding pas- 
sages or whether they were artefacts. 
Aschoff? had noted that these passages 
were without inflammatory reaction and 
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hemorrhage. With these controversie: in 
mind, the appendices for this study \ere 
opened and examined immediately ; ‘ter 
their removal to determine if this migra ion 
of parasites was preoperative or | 0st- 
operative. It was felt that such a procec ure 
would tend to clarify this controversy. 

When oxyurids were found, the contents 
of the appendices were carefully removed 
from the mucosa by gently washing with 
warm water from a pipette. The parasites 
were examined microscopically to conlirm 
the diagnosis. Fresh frozen sections were 
made from several parts of the appendices as 
seemed to be indicated by gross appearance 
and location of the oxyurids. The anatomic 
relationship of the parasites to the struc- 
ture of the appendix was studied. 

The parasites were found to be present 
in the lumen of the appendix in all ap- 
pendices studied. Not in any case were 
they found in the lymphoid follicles or 
submucosa, nor intimately related to the 
mucosa. Sections made at points where 
the parasites had been found did not show 
the shallow half-moon shaped depressions 
or erosions approximately corresponding 
in size and in shape to the worms, indicat- 
ing that they had not been intimately 
related to the mucosa. 

Gordon" in his series of appendices 
studied after fixation, found that the 
worms had penetrated to the submucosa 
and lymphoid follicles, but he did not find 
any signs of inflammation surrounding 
the worms. He concluded from this finding 
that the penetration of the parasites 
occurred subsequent to operation, and 
states: “Only this theory of postoperative 
migration explains all of the observ ations 
of previous investigators as well as mine.’ 

If the oxyurids migration into the 
tissues of the appendix is postopera’ ‘ive, 
which seems to be indicated, it probably 
finds its explanation in the attempt: of 
the worms to escape from a chaning 
environment as the appendix cools, changes 
in pH or the fixing fluid begins to penet:ate. 
Examining the appendices immedi: ‘ely 
after removal by the method I have © used 
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ten. to confirm this theory of Gordon’s. 
If tiere is not a preoperative migration 
‘he oxyurids, it would be impossible 
‘he worms to produce an inflammation 
- the carrying of bacteria from the 
appendical lumen into the tissues of the 
appendix, in or on the bodies of the worms. 
Inflammation and destructive ulcerous 
lesions due to the mechanical invasion 
of the worms would also be eliminated. 
‘Diagnoses made on the 35 appendices 
containing oxyurids were as follows: 


Chronic catarrhal appendicitis 

Subacute on a chronic catarrhal 
appendicitis 

Subacute appendicitis 

Mild acute appendicitis 


It will be noted that in the 35 appendices 
studies, only one appendix was considered 
as mildly acute. True acute appendicitis 
as a pathological finding did not occur in 
these appendices, although over one-half 
of the appendices did show definite pathol- 
ogy. The foregoing pathological diagnoses 
on the 35 appendices containing oxyurids 
were based on the following criteria. 

Chronic catarrbal appendicitis was diag- 
nosed by the amount of mucin and the 
number of goblet cells. The mucosa was 
swollen and boggy. Catarrhal appendicitis 
is dependent on general as well as on local 
conditions, this pathology being frequently 
found in appendices not containing oxyu- 
rids, so that they do not necessarily play 
a part in this. Lymphoid hyperplasia was 
variable and was never any greater than 
in appendices without oxyurids. There 
were a few scattered eosinophiles. Several 
authors have investigated the degree of 
local eosinophilia accompanying appendical 
Oxyuriasis, and the results have varied. 
Comparing my series with appendices 
not containing oxyurids, I found that local 
eosinophilia was not significantly increased. 
The eosinophilic response is probably 
depe:dent on local and general factors 
and independent of the parasites. Ap- 
pend'cal eosinophilia is in part dependent 
on toe chronicity of the inflammation. 
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Fecal material was usually present in the 
lumen of these appendices. 

In the subacute appendices there were 
many polymorphonuclear leucocytes scat- 
tered throughout the mucosa, many in 
definite groups. The lumen contained only 
mucous, lymphocytes and polymorphonu- 
clear cells. Fecal material was absent 
from the lumen. There were a few scattered 
eosinophiles in the submucosa. 

Subacute on a chronic catarrbal appen- 
dicitis was a combination of the foregoing 
two pathological pictures. 

The mild acute appendix was merely an 
exaggeration of the subacute reaction. 

The distribution of age groups in the 
35 appendices containing oxyurids were 
as follows: 

Four patients were between four and 
ten years of age. 

Twelve patients were between ten and 
fifteen years of age. 

Four patients were between fifteen 
and twenty years of age. 

Ten patients were between twenty and 
twenty-five years of age. 

Five patients were between thirty and 
thirty-five years of age. 

The majority of these cases (20) there- 
fore, occurred before the twentieth year. 
Riff” and other authors have found that 
oxyuriasis and appendicitis are most fre- 
quent between the ages of five and twenty. 

All of these 35 patients had pain in the 
right lower quadrant. One had had recur- 
ring attacks for three years, two others 
for one year. Some had marked tenderness 
and rigidity. In a few, the pain was first 
generalized over the abdomen, finally 
localizing in the right lower quadrant and 
becoming a dull aching pain. The pain 
was recurring, with nausea and vomiting 
in many cases. The majority of these 
patients had nausea and vomiting. 

The temperature of these patients ranged 
from 96°F. to 101°F. Three patients had 
a temperature of 1o1°F. In two-thirds of 
the cases, the temperature was 99°F. to 
100°F. In 2 patients the temperature 


| 
a 
wee 
10 
6 a 
18 
I 
é 


316 


American Journal of Surgery 


was 96°F. and 97°F. All other temperatures 
were normal. 

For a more detailed case study I have 
arbitrarily divided the 35 cases into three 
groups according to the blood picture: 

1. Ten patients who had total white 
cell counts above 10,000. 

u1. Nine patients who had total white 
cell counts between 8000 and 10,000. 

11. Sixteen patients who had a normal 
total white cell count. 
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g patients (See Chart 11) were tho: cht 
to have acute or subacute append: itis 
by the attending surgeon. The patholo; ica] 
findings were again mild compared to the 
clinical findings. 

In the remainder of the cases (16) the 
total cell count ranged from 5,000 to 8,000 
with normal neutrophilic percentage and 
the diagnosis was considered to be subacute 
on a chronic appendicitis before operation. 
One patient in this group, aged twenty-live, 


CHART I 
iaiaiiaas ‘Tempera-| Total Neutro- | Lympho- | Mono- | Eosino- | A 

ture (White Cells| philes cytes cytes philes 
Pain, R.L.Q.; nausea & vomiting..... +101 15,100 86 14 0 o 32 
Pain, R.L.Q.; nausea & vomiting... .. 100.4 13,550 92 5 3 | 18 
Pain, generalized, localizing in R.L.Q.| 101. 13,350 87 II 2 te) | 14 
99 13,400 gI 2 20 
Norm 13,200 86 13 I | 21 
| 100.4 11,800 81 19 | 12 
Pain in R.L.Q.; nausea..............| 97.6 11,650 48 45 4 3 | 6 
Pain in R.L.Q.; mausea.............. 99 10,950 84 16 o o 12 
Pain in R.L.Q.; nausea, vomiting. .... 99 10,600 84 15 fe) I 16 
10,400 93 5 I I | 20 


CHART II 


Sympteme Tempera-| Total Mono- | Eosino-| Baso- | 

’ ture |WhiteCells) philes | cytes | cytes | philes | philes | 

| 
Pain, R.L.Q.; nausea................ 100 9950 7 18 I 3 1 | a 
99 9600 70 26 3 1 / 
Pain, R.L.Q.; nausea................ 99 g000 77 17 I oO o | 23 
Dull aching pain in R.L.Q............ 08 8600 76 21 3 0 o 13 
99 8600 79 19 o 2 15 
Generalized abdominal pain......... 99.8 8500 57 39 o 4 oO 4 
Pain & tenderness in R.L.Q. for 1 year.| 100.4 8200 64 32 I 2 I 15 
100 8200 | 63 29 4 3 9 


The ten patients in the first group 
(See Chart 1) had every symptom of acute 
appendicitis and were considered to be 
acute by the attending surgeon. The 
pathological diagnosis was subacute and 
one mild acute. The striking feature was 
that the symptoms were out of all propor- 
tion to the pathology found. 

Nine patients had a total cell count 
between 8000 and 10,000, with neutrophiles 
ranging between 57 and 83 per cent. These 


had had three attacks in the past three 
years and the condition was diagnosed 
chronic appendicitis. Three patients in 
this group had nausea and vomiting with 
pain and marked tenderness in the right 
lower quadrant. In 2 patients, the pain 
was diffuse with tenderness over the *ight 
lower quadrant. In the remainder, the 
pain was in the right lower quaccant 
and recurring. In this group the eo ino- 
philes ranged from 0 to 6 per cent. | wo 
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patients had 6 per cent, 4 had 1 per cent, 
all others had 2, 3 and 4 per cent, except 
2 »atients who were without eosinophiles. 

!: must be remembered, though, that 
the:e patients in all three groups had 
syrptoms of appendicitis definite enough 
for the surgeon to consider an operation 
necessary. Since the parasites were found 
not to have invaded the walls of the ap- 
pendices, it is difficult to understand just 
in what way they could have caused the 
symptoms with the slight amount of 
pathology found. 

Jaroschka'® believed that the oxyurids 
are capable of causing local damage to the 
wall of the appendix, either by mechanical 
pressure or by toxic action, these changes 
being accompanied by pain. It will be 
recalled that Schroepl® believed that the 
parasites produced a toxin which had both 
a systemic as well as a local effect. Ssolow- 
jew’ also believed that the oxyurids 
produced local damage by this toxic action. 
If, in the 35 appendices studied, the 
symptoms and pathology were produced 


by the oxyurids, it must have been through 
a toxic mechanism, as mechanical injury 
was ruled out. 

What is the clinical significance of 
appendical oxyuriasis? This infestation 
certainly merits analysis in regard to its 


possible clinical import. The majority 
of authors are agreed that oxyuriasis 
is of significance to the host. Even though 
the oxyurids, in these 35 cases, were found 
not to have penetrated the tissues of the 
appendices, it cannot be denied that a 
painful morbid condition was produced. 
Aschoff, Hueck® and Brauch‘ pointed out 
that the condition was not accompanied 
by a high temperature. This point is borne 
out in this series. Aschoff and Hueck? 
sugested that the differentiation between 
true (primary) appendicitis and pseudo- 
appendicitis of oxyuriasis Is important, 
since the latter lends itself to correction 
by means of vermifuges and is not relieved 
by 

\Vood® pointed out the following differ- 
ences: a history of intermittent illness 
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over a long period, absence of vomiting, 
slight leucocytosis, fever and reflex nervous 
symptoms out of all proportion to the 
severity of the local lesion being present 
in appendical oxyuriasis. 

Nausea and vomiting were prominent 
symptoms in this series, two-thirds of the 
patients having these symptoms, and one- 
half of the cases had leucocytosis. 

Steichels'® concludes that true appen- 
dicitis cannot be distinguished clinically 
from the painful syndrome evoked by the 
parasites. This statement seems to be 
borne out in this series. In reviewing 
these 35 cases, I cannot find any criteria 
by which one could distinguish between 
these two conditions. One would certainly 
hesitate to use a vermifuge, as this would 
be contraindicated in true appendicitis. 

Although this series is too small to 
prove that penetration of the oxyurids 
is postoperative, yet it points out definitely 
that a painful morbid condition is produced 
when the parasites are confined to the 
lumen, and that the clinical symptoms 
are such that the condition cannot be 
distinguished from a purulent or gangre- 
nous appendicitis in many cases. 

The chief advantage in diagnosing ap- 
pendical oxyuriasis is that the patient 
may have the proper postoperative treat- 
ment. Removing the appendix without 
the proper postoperative treatment for 
oxyuriasis will not relieve the patients 
of their symptoms. 


CONCLUSIONS 


. Oxyurids were found in 35 of 1718 
(2. a per cent) appendices removed after 
a diagnosis of appendicitis had been made. 
2. Studies were made immediately after 
the appendices were removed. The ana- 
tomic relationship of the parasites to the 
structures of the appendix was studied, 
and fresh frozen sections made for micro- 
scopic study. By using this method, the 
question of preoperative or postoperative 
migration may be settled. 
3. The parasites occurred in the lumen 
of the appendices only. Not in any case 
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were they found to have invaded the 
mucosa nor to have been in intimate rela- 
tion to the mucosa. 

4. The 35 patients were studied in 
detail, age incidence, previous history, 
symptoms, temperature, blood counts and 
pathology in the appendix, with analysis 
of findings. 

5. If, in the 35 appendices studied, the 
symptoms and pathology were produced 
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was ruled out. 
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VENOCLYSIS 
DANGERS AND CONTRAINDICATIONS* 
JosEpH TOMARKIN, M.D. AND ABRAHAM STRAUSS, M.D. 


CLEVELAND, O. 


ENOCLYSIS is the term popular- 

ized by G. A. Hendon for the 

continuous intravenous infusion by 
the drop method. It was first used clinically 
by Freedman in Germany, and by Matas 
and Teplitzky in this country at about 
the same time (1913-14). 

Since then, venoclysis has earned for 
itself a highly valued place in the surgeon’s 
armamentarium of life-supporting and 
life-saving procedures. Today in nearly 
all hospitals, the continuous intravenous 
infusion is the most commonly used 
method to combat shock, actual or im- 
pending, and to support nutrition when 
for any reason nothing can be given by 
mouth to sustain the individual in general- 
ized infections. 

Its uses are definite: to supply fluid 
and nutrition and to act as a diluent for 
toxic products. But on the ground that it 
can do no harm, some would extend its 
scope to include nearly every phase of 
medicine, claiming for its use the magic 
of Aladdin’s lamp. 

Thus Hendon reported its use in hun- 
dreds of cases embracing a great variety 
of conditions. Hyman and_ Hirschfeld 
recently reported its use in 100 cases 
including hemorrhageg'’shock, dehydration, 
infections, lobar pneumonia, and in post- 
operative conditions, in appendicitis, per- 
itonitis, acute gastric dilatation, anuria, 
during spinal anesthesia, during operations 
on the brain, in toxemias, in metabolic 
disturbances, thyrotoxicosis, in poliomye- 
litis, and in encephalitis. Karelitz and 
Schick and also Stokes have used it with 
gooc results in infants, especially in severe 
erontiealiis with dehydration. It is 


favorably reported in pernicious vomiting 
of pregnancy. 

We believe we are not overstating the 
case for venoclysis when we say that no 
matter how poor the patient’s condition, 
there is nearly always some appreciable 
improvement soon after the venoclysis is 
started. 

But there are dangers connected with 
the use of venoclysis. The chief danger lies 
in the fact that its contraindications are 
not clear cut or well understood. We 
hope to point out why definite thought 
should be given to its employment in each 
particular case. 

Matas, in his original paper in 1924 
advocating the continuous intravenous 
infusion, warned against the promiscuous 
use of saline. He stated: 


Salt infusions, whether by hypodermoclysis, 
intravenous drip, or by any other method of 
administration are positively contraindicated 
in all toxic states in which degenerative changes 
in the renal epithelium with salt retention 
occur and also in all conditions in which 
pulmonary stasis from an enfeebled cardio- 
vascular circulation predisposes to hypostatic 
edema of the lungs. Physiological salts have 
the same danger because of the chloride content. 


Yet, in cases of intestinal obstruction 
where the body loses salt through emesis, 
the saline should be given to guard against 
alkalosis. 

Experimentally, the degenerative effect 
of saline on heart muscle and kidneys 
has been shown to take place as early as 
seven hours following infusion. Sollman 
states that in animals death will inevitably 
take place from the continued infusion of 
a single electrolyte. These classical works 


* From the Surgical Service, Mt. Sinai Hospital, Cleveland. 
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should always be kept in mind when 
prescribing an intravenous infusion. We 
do not wish to rush our readers into a 
constant and routine use of glucose solu- 
tion, for Gallie and Harris point out 
very clearly that the prolonged use of 
glucose, even 5 to 10 per cent, will occa- 
sionally result in thrombosis. They decide, 
therefore, that as a routine, glucose should 
not be given. Hendon and others admit 
that most cases require change of veins 
after two or three days, although Hendon’s 
stated average is five days. 

H. J. Warthen writes: 


About the third or fourth day, the vein 
becomes edematous and painful from the con- 
stant flow of dextrose which is mildly irritating. 
The lumen of the wall is decreased by edema, 
the flow is gradually diminished. The cannula 
should then be removed for if the solution flows 
too slowly, the blood runs into the cannula 
and clots there. 


As an example of this complication of 
phlebitis and rapid thrombosis, we wish 
to cite the following case: 


Case. F.N. had been operated for a duo- 
denal ulcer by the Devine exclusion operation 
August 12, 1928. He reentered Mt. Sinai 
Hospital in September, 1930 with a recurrent 
bleeding marginal ulcer. His red blood count 
was 3,000,000, hemoglobin 60 per cent. He was 
given a transfusion September 12, 1930. To 
build up his resistance and because he was still 
bleeding, a venoclysis of 10 per cent glucose was 
started September 15, 1930. The vein throm- 
bosed quickly and the venoclysis was discon- 
tinued. Five per cent glucose was started in 
another vein on the 16th and ran until the roth, 
when a phlebitis necessitated stopping it. 
Glucose was started on the 2oth and had to be 
stopped on the 22nd because of thrombosis. A 
gastric resection was done on the 24th. That 
day a saline venoclysis was started. It stopped 
twice in twenty-four hours. Three days later 
the patient had a massive collapse of the right 
lung but recovered with carbon dioxide inhala- 
tions. Two weeks later, the patient developed 
an abscess of the right calf. This was thought 
to be metastatic. It was incised and drained. 
The patient was discharged cured October 27, 


1930. 


320 American Journal of Surgery Tomarkin & Strauss—Venoclysis 


AUGUST, 1934 


Nearly all American authors disco int 
the danger of embolism. The danger of 
embolic accidents and occasional deaths 
arising from such a phlebitis is not neg- 
ligible. There have been reported recer tly 
in the German literature 3 very clear-cut 
cases of embolic deaths, traceable directly 
to emboli arising in a thrombophlebitis 
of the arm vein used in a_ venoclysis, 
These cases follow: 


1. Friedrich and Bucholy. Patient aged 
fifty-eight. Carcinoma of stomach. Resection. 
Venoclysis three days. Cephalic vein became 
thrombosed. Death eight days postoperative. 
Autopsy findings: embolism in pulmonary 
artery from thrombus in cephalic vein. 

2. Strauss. Fifty-nine year old patient oper- 
ated on for gall-bladder disease. Ileus. Continu- 
ous intravenous for six days. Autopsy: Basilic 
vein thrombosed to axillary vein. Embolus in 
pulmonary artery. 

3. Orator and Schlensing reported a case 
operated on by von Haberer. Resection of 
stomach for carcinoma. Venoclysis for one day. 
Patient died next afternoon from embolism. 
Autopsy: Thrombus from basilic vein through 
patent foramen ovale into middle cerebral 
artery. Thrombus also found in branch of left 
pulmonary artery. 


There are some very pertinent statistics 
in the German literature showing the 
marked increase in emboli and embolic 
deaths since the advent of the intravenous 
therapy. 

Thus Wahlig in 1930 reported that in 
191g to 1922, there were a total of 21 em- 
bolic deaths in 502 postmortems. In 1925 
to 1928, there were a total of 77 embolic 
deaths in 547 autopsies. He attempts to 
explain this on a nutritional basis (blaming 
it on inflation) and denying that intrave- 
nous injection had anything to do with 
this. 

On the other hand, Adolph and Hoffman 
in 1928 also show this same increase in 
the number of embolic deaths. Tey 
attribute this directly to the increased «se 
of the intravenous medication as the occ r- 
rences were trebled in the year 1924, w. en 
intravenous therapy became populari:ed. 
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4 case of embolic death due to the more 
coramon technique pursued in some hos- 
pit.ls came under the observation of one 
of us. 

Case u. A white male, age fifty-five years, 
hac the second stage of his prostatectomy per- 
formed. The patient began to bleed after the 
operation and an intravenous injection was 
ordered to prevent the patient from going into 
shock. Since only 1000 c.c. of solution was 
ordered, the interne did not think it necessary 
to cut down on the vein and to insert a cannula. 
Instead he inserted a twenty gauge needle. 
Everything went well for a few hours. The 
patient’s condition improv ed greatly but the 
solution stopped running. The nurse called the 
attention of the interne to this fact and he 
went up on the ward to “fix it.”” On withdraw- 
ing the needle from the vein, he noted a small 
blood clot in the needle. He obtained a new 
needle, reinserted it into the same vein and 
started up the flow of solution. Five minutes 
later, the patient was dead. This is a typical 
embolic picture. Unfortunately, no postmortem 
could be obtained. 


As soon as the solution begins to back 
up in the tubing, it is a sign that the 
lumen of the vein is becoming compressed 
by edema of the wall. If the infusion is 
being carefully watched as it should be, 
compression applied to the tube may keep 
the current flowing. But if this is not done 
immediately, then the current will slow 
so much that a clot will form in the vein 
or needle, in which case milking of the 
tube may have just as dire result as in the 
case cited above. 

The venoclysis is sometimes given with- 
out sufficient thought as to infections. 
That serious infections may result, we shall 
illustrate with the following 2 cases: 


Case ur. R. V., aged three, was admitted 
January 14, 1932 after accidently spilling hot 
coflee over himself. The entire anterior surface 
of the chest, right side of the face and several 
areas on the right arm were covered with first 
an. second degree burns. Tannic acid spray 
treatment was instituted on admission. Since 
the patient was not taking fluids, a venoclysis 
Wes started January 16, 1932. On January 18, 
192, the temperature rose to 105°F. suddenly 
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and on January 20, 1932, the temperature was 
105.8°F. and septic in character. The venoclysis 
was discontinued. The temperature ranged 
from 104° to 106°F. for six weeks. On Febru- 
ary 2, 1932, a type four pneumococcus was 
recovered in a blood culture and the patient 
was given a blood transfusion. February 17, 
1932, the patient had a swollen left ankle 
which was incised. No pus was obtained. 
February 25, 1932, the temperature fell to 
normal suddenly and the patient remained 
afebrile. Throughout all this, the lungs re- 
mained clear. The interesting part of this case 
is that there had been a half dozen pneumonia 
cases on the ward just prior to admission of 
this infant. The same nurse took care of all 
these patients and was responsible for the 
replenishing of the solutions in the intravenous 
bottles. This case was undoubtedly a pneumo- 
coccus septicemia introduced via the intrave- 
nous route. (Unfortunately, the other patients 
were not typed nor was the nurse typed to 
complete the case). 

Case iv. B. W., a middle-aged man, was 
operated for duodenal ulcer. A subtotal gas- 
trectomy was performed November 24, 1930 
(but the ulcer was not removed). A venoclysis 
was started in the right arm immediately after 
the operation and on November 29, 1930, after 
the venoclysis had been running five days, the 
patient suffered a chill and the temperature 
rose to 104°F. There was pain and swelling 
and redness of the right arm. Phlebitis was 
definitely diagnosed. The venoclysis was dis- 
continued and hot wet dressings applied to the 
arm. The patient complained of pain in the 
right arm and ran a septic temperature for 
eight weeks. December 8, 1930, a small amount 
of pus was noted in the incision in the right 
arm. Transfusion with whole blood was per- 
formed December 15, 1930. On December 25, 
1930, there is a note that the patient is com- 
fortable except for pain and continued stiffness 
in the right arm. The temperature was still 
septic. January 28, 1931, pain and swelling of 
the scrotum were controlled by hot wet 
dressings. February 1, 1931, the temperature 
subsided and patient went home, well except 
for slight weakness. After five weeks, the 
patient developed a stiff back which gradually 
grew worse and a lump appeared in the right 
flank, while two abscesses appeared in the right 
arm over a tender thickened vein which had 
been used for the venoclysis. The patient was 
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readmitted April 18, 1931. He had an osteomye- 
litis of the fourth Jumbar and the eighth and 
ninth dorsal vertebrae. He also had two 
abscesses of the right arm which connected 
with a common base to the vein below. On 
incision and drainage of the lumbar abscesses, 
greenish pus was obtained, the same type as 
in the arm. Culture showed Staphylococcus 
aureus. June 17, 1931, he developed osteo- 
myelitis of the shaft of the right tibia near the 
ankle joint. He was discharged July 8, 1931, 
slightly improved, but died later at home. 


There is this extremely interesting fact 
to be noted about the output of fluid dur- 
ing a venoclysis: only half of the fluid 
intake is excreted in the urine daily. How 
much is excreted in the intestinal tract 
has not been determined and much of the 
fluid is retained in the tissues and especially 
in the liver. 

Thus Hendon reported a case: 


A young boy with abscess of the liver was too 
critically ill to be operated on and was treated 
by venoclysis. After several days, the patient 
had a sudden right heart failure and pulmonary 
edema due probably to a sudden release of 
fluid from the liver into the circulation. The 
vencclysis was discontinued and the patient 
made a complete miraculous recovery. 


Bearing on this same point, it is well to 
call attention to the work of Horsley, 
Rowntree, Takats, and others dealing with 
water sickness. Water sickness comes on 
gradually during the course of a venoclysis, 
the early symptoms being puffiness of the 
lower eyelids, watering of the eyes, and 
vomiting of clear or bile-stained fluid. 
There may be cerebral symptoms later. 
Experimentally, Rowntree has been able 
to produce death in animals by overload- 
ing them with water. 

Lately there was reported by Blalock 
an extremely important bit of experi- 
mental work with far-reaching implica- 
tions. He treated dogs in whom he had 
produced a peritonitis by saline infusions 
administered in three routes: intrave- 
nously, subcutaneously and by rectum. 
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After several days he found in all «he 
animals given saline intravenously tat 
there was three times as much fluid in ‘he 
abdomen as in the animals treated by «he 
other methods. He draws no conclusions 
from this. However, it is well to emphasize 
this point so that the profession may be 
on its guard in treating peritonitis by 
venoclysis because it may be that the 
increase of fluid in the peritoneal cavity 
during peritonitis will inhibit the patient’s 
recovery. 

Our technique has been adapted from 
that advocated by G. A. Hendon. It is 
simple and effective and easy to control. 
We use the gold-plated silver cannula 
but instead of two thermos bottle as a 
source for the solution, we use one bottle. 

The skin overlying a vein in the cubital 
fossa is incised, the vein is isolated. It is 
tied off below with fine plain catgut. A 
small nick is made into the lumen of the 
vein and the cannula is inserted. The 
cannula is tied into place with a piece of 
fine plain catgut; a sterile dressing is 
placed over the incision. 

Nearly all writers now agree that the 
temperature of the solution is of little 
moment as long as the solution flows very 
slowly. It has been shown that the impor- 
tant thing is the rate of flow: the slower the 
better, within reason. We usually regulate 
the flow with a screw arrangement con- 
nected with a Murphy drip to forty drops 
per minute. In this way, about 3000 c.c. 
can be administered in twenty-four hours. 


SUMMARY 


In conclusion, we must admit that the 
venoclysis is a valuable aid in many condi- 
tions. But, like everything in life, it too 
has a price and in certain cases, that price 
may be too great. 

Venoclysis is indicated in shock and as a 
prophylaxis for shock, in certain cases of 
hemorrhage, in dehydration as in seveie 
gastroenteritis in infants and in any cae 
where nutrition and fluid must be suppli: 4 
when other routes fail. 
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} 1 severe burns to combat fluid loss and 
toxemia, glucose 5 per cent is probably 
safer than normal saline as a routine. 

Normal saline is definitely contraindi- 
cated in the presence of cardiovascular 
renal disease and in liver insufficiency. 
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Patients showing early tendency to 
phlebitis are poor risks and may develop 
emboli. 

The patient receiving a venoclysis should 
be carefully watched and attended by 
experienced and well-trained individuals. 
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T is now some time since we began 
giving particular attention to the 
behavior of the adrenal glands in cases 
of essential hypertension, and it seemed to 
us that it might be of interest for us to go 
over this ground. We say essential hyper- 
tension, realizing fully that this is only 
a relative term, conveniently employed to 
cover all cases of high blood pressure in 
which little or no arteriosclerosis i is present 
and in which there are no renal changes of 
any Importance. 

In our opinion we have been approaching 
this subject from the wrong angle. We have 
been trying to bring down the high blood 
pressure without due reference to its 
causation. We have, in fact, not known 
much about its causation. We observed 
high blood pressure and arteriosclerosis 
going along hand in hand in so many cases 
that we could not quite dissociate them in 
our minds. We could not rid ourselves of 
the idea that hardening of the arterial 
walls must somehow play a causative role 
in the production of hypertension. 

The longer one studies the subject, how- 
ever, the stronger grows the conviction 
that the picture is one of endocrine dis- 
equilibrium, and that the glands responsi- 
ble are the adrenals. 

It is not without significance that 
hypertension becomes more common after 
the menopause. We know that this is the 
case, whether the menopause be natural or 
artificial. Women who have had _ their 


ovaries removed early in life are observed 
to suffer with the same vasomotor symp- 
toms as those whose ovaries stop function- 
ing at the time appointed in the regular 
course of nature. 


ESSENTIAL HYPERTENSION 
WITH TREATMENT BY BILATERAL SUBTOTAL ADRENALECTOMY* 
Carrot, DeCourcy, M.D., AND JosePpH L. DeCourcy, M.D., 
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We know, too, that after puberty the 
uterus normally undergoes steady develop- 
ment, and that, when fully mature, its 
structure exhibits a great preponderance of 
muscle over connective tissue. In the 
undeveloped uterus, before puberty, on 
the other hand, the proportion of connec- 
tive tissue to muscular tissue is almost as 
two to one. Then after the menopause the 
connective tissue again predominates. 

Is it possible that, in some way or other, 
the adrenals regulate the formation of 
connective tissue? 

The adrenals become fully formed early 
in fetal life, and are constantly active until 
death. The gonads, on the other hand, do 
not become active until puberty, and their 
secretions cease at the menopause. 

Apparently, the gonads have an antag- 
onistic action upon the adrenals. In other 
words, the adrenals are more active when 
the gonads are least so, that is, before 
puberty and after the menopause. 

If, then, hypertension becomes more 
common after the menopause, this is in all 
probability due to an excess of adrenalin 
in the circulating blood. The inhibiting 
effect formerly exerted by the gonads upon 
the adrenals has been withdrawn, and the 
adrenals are left without a counterbalance. 

Now if fibrous tissue seems to be more 
abundant before puberty and after the 
menopause, this would speak for an in- 
crease of connective tissue at a time when 
the adrenals are most active, an increase 
not merely in the connective tissue of the 
uterus but of the entire organism, and 
especially of the arterial walls. 

Observe, however, that the change in 
the consistency of the walls would on this 


* From the Surgical Department, DeCourcy Clinic. 
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hy othesis be the result and not the cause 
of aypertension: The blood contains too 
much adrenalin, and the walls of the 
vessels react by replacing elastic tissue with 
connective tissue. 

‘f this be so, then reduction of the 
adrenal secretion by removal of part of 
the adrenal medulla ought not only to 
reduce hypertension, but also to lessen the 
amount of fibrous tissue of the vessels, and 
thus result in a diminished peripheral 
resistance. 

We were accordingly convinced that 
partial adrenalectomy was the most logical 
and rational way to treat patients suffering 
with hypertension. 

Goldzieher, who is our greatest authority 
with reference to the adrenal gland, has 
proved in the laboratory that one-fourth 
of one adrenal is sufficient to maintain life 
and health in an animal. 

We felt, therefore, that both adrenals 
should be subjected to partial excision, 
because of the great probability of a rapid 
compensation on the part of the second 
gland if only the first were partially 
suppressed, 

To date we have operated upon 6 cases of 
essential hypertension, doing twelve adre- 
nalectomies. The first operations were 
carried out on October 16, 1933. Although 
thus far no operations have been performed 
on patients with grossly damaged kidneys, 
one case presented unmistakable evidence 
of arteriosclerotic changes of the vessels, 
with retinal hemorrhages causing blindness 
of one eye. This case we shall describe 
in this paper, because it illustrates very 
well what bilateral partial adrenalectomy 
can do for the relief of this condition. 


The patient, who was a married man of 
forty-six, was first examined by us on Novem- 
ber 13, 1933. He complained of severe head- 
aches, dizziness and a sensation of blood 
rushing to his head. He had suffered with these 
s\mptoms for a year or more, but on August 
1, 1933, he experienced what his physician 
termed a stroke. Ever since that time he has 
hod difficulty in expressing his thoughts, and 
his right eye has been blind from that date. 


DeCourcy & DeCourcy—Hypertension American Journal of Surgery 325 


He has lost 40 pounds in weight during that 
period. His father died of apoplexy at the age 
of fifty-four. Examination revealed a rather 
emaciated middle-aged man walking with diffi- 
culty and leaning upon his wife for support. 

Omitting all but the essentials of the history, 
his blood pressure was 250/140. Urinalysis was 
negative for albumin and _ sugar; specific 
gravity 1.022. Blood urea-nitrogen was 109.6 
mg., non-protein nitrogen 41.97 mg. per 100 
c.c. Differential blood count, 5450 white cells, 
with 57 per cent polynuclears. Blood Wasser- 
mann reaction negative. The eye grounds 
showed retinal hemorrhage. Although the kid- 
ney examination was negative, there was 
definite evidence of arteriosclerosis, noticeable 
in the arteries of the extremities. 

Three days after admission a left subtotal 
adrenalectomy was performed. Although spinal 
anesthesia was used, the blood pressure had 
meanwhile returned to its former level, and the 
patient had completely recovered from the 
spinal before the initial drop occurred. This 
drop was alarming, the systolic pressure falling 
over 100 mm. Hg and the diastolic over 40 mm., 
although the patient’s condition was never 
considered precarious. The pulse pressure read- 
ing was very narrow for several days, after 
which the systolic pressure rose and the 
diastolic became more even, varying between 
110 and 120 mm. 

On November 29, 1933, two weeks after the 
first operation, the right adrenal was partially 
removed. The reaction following this was com- 
paratively slight, and from that time forward 
improvement became more marked until the 
patient was dismissed on December 12, 1933. 
At this time the systolic pressure was 150/110, 
and the sight of the right eye had completely 
returned. The man left the hospital feeling 
entirely normal except for a slight sense of 
weakness. 

Examination of the microscopic slides re- 
vealed a hyperplastic cortex with diffuse 
lipoidosis. 

It is interesting to note in this case that 
what clinically appeared as a spasticity of 
the cerebral vessels with marked aphasia 
entirely cleared up after the blood pressure 
was reduced, and the speech returned to 
normal in less than four weeks. 

We feel that the pathology that we have 
encountered in the adrenals in the cases 


upon which we have operated, and the 
results that we have obtained to date 
warrant the performance of an exploratory 
operation with bilateral resection of the 
adrenals in severe cases of essential 
hypertension. 

In addition, we are convinced that 
moderate changes of the kidney and 
atheromatous changes of the arteries do 
not necessarily present a contraindication. 
In fact, we are inclined to agree with 
Goldzieher that the kidney and vessel 
changes are in the majority of cases 
preceded by hyperadrenalism, and that 
improvement of these structures follows 
partial removal of the adrenal. 

Thus, we had a case of uremia complicat- 
ing pregnancy. The history showed that 
hypertension existed three months before 
albumin was discovered in the _ urine, 
although repeated urinalysis had been 
carried out by a competent physician. 
In this case it seemed plausible that the 
adrenals were stimulated to produce an 
excess of adrenalin in the blood by an 
unknown poison or poisons, and that the 
kidney changes were secondary. Experi- 
mental work seems to bear out this 
supposition. 

In carrying out this bilateral procedure, 
there are a few points to which we should 
like to call special attention. 

First of all, the right adrenal is usually 
found adherent to the diaphragm and 
covered by a thin membrane. Its edge can 
usually be seen through this membrane. 

Secondly, hyperplastic adrenals are far 
more friable than the normal organ. The 
slightest traction upon such a gland will 
cause a tear. It is frequently necessary to 
tease the gland in order to expose it. 

No uneasiness need be felt if an initial 
drop of 100 points systolic and about 40 
points diastolic is observed within twelve 
hours, together with a rise of temperature 
to about 103°F. This drop is to be ex- 
pected, and is not due to spinal anesthesia, 
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which has worn off before it occurs. The 
temperature returns gradually to normal 
in five to six days. 

In 2 of our 6 cases, pheochrome tumors 
have been found. With removal of these 
and of a proportionate amount of the 
adrenal gland itself, the diastolic pressure 
falls to below 100 and remains there. 

We have had occasion to observe that 
diaphragmatic pleurisy is apt to occur if 
the diaphragm is traumatized in any way. 
Hence it is advisable to proceed with very 
great care in the presence of adhesions. 

Our experience with these cases con- 
firms the impression that there is a certain 
analogy between overactivity of the thyroid 
and overactivity of the adrenals, both 
being due to stimulation of the sympathetic 
nervous system. If this analogy holds good, 
one might well expect to overcome hyper- 
adrenal states by partial adrenalectomy, 
just as hyperthyroid states have been 
cured by thyroidectomy. 

We are convinced that there is a clear 
relation between essential hypertension 
and excessive production of adrenalin. 
The removal of a large portion of secreting 
glandular tissue offers a rational and 
simple method for bringing relief. 

The result obtained in the cases that we 
have treated on this basis more than justify 
the conviction that essential hypertension 
can be overcome by this method, and the 
patient restored to a normal condition 
clinically. 


SUMMARY 


1. Essential hypertension is directly 
related to hyperplasia of the medullary 
tissue of the adrenal glands. 

2. In a series of 6 cases of essential 
hypertension, a total of twelve operations 
of subtotal adrenalectomy proved remark- 
ably successful in benefiting the condition 
of the patient. 

3. Important observations during opera- 
tions are given. 
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HE anorectal region because of its 
generous sensory nerve supply is 
peculiarly subject to numerous pain- 

ful diseases. Very often the amount of 
pain experienced is out of all proportion to 
the size of the lesion presenting itself. 
Surgical corrective measures are notori- 
ously known to be followed by prolonged 
periods of intense discomfort. The hesi- 
tancy which the general public displays 
in applying for remedial measures is thus 
partly accounted for. 

With the possible exception of pain due 
to perianal or perirectal suppuration, most 
of the distress is occasioned by a reflex 
spasticity of the anal sphincter muscu- 
lature. Although the action of each muscle 
is controlled by a separate innervation, 
they are reflexly interdependent. It has 
been proved experimentally that removal 
of the tonus of the external sphincter 
results in a considerable loss of tonicity 
of the internal sphincter. The latter after 
such a procedure becomes dilatable with a 
minimum of effort. 

It has been the custon among surgeons 
to perform divulsion of the anal sphincters 
routinely In a great many operations of 
the anorectal zone. The sphincters are 
forcibly stretched in an effort to produce 
a paresis of these structures with the idea 
of preventing postoperative spasm. The 
method is open to a number of serious 
objections. The employment of force with 
its attendant rupture of muscle fibrils, 
the production of edema and ecchymosis 
wth consequent fibrosis violates the funda- 
mental principles of sound surgical prac- 
tice. A divulsion which accomplishes this 
m. y well be rewarded by a loss of sphincter 
tone and in a good many instances by an 
in ontinence which lasts an embarrassing 
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length of time. The literature is replete 
with accounts of this unexpected complica- 
tion. Hiller found a great deal of variability 
in the structural anatomy of the sphincter 
muscles. The direction of the fibers is not 
constant, the anococcygeal raphe may be 
poorly developed, and the internal sphinc- 
ter at times does not form a complete circle. 

On the other hand, simple dilatation is 
usually followed by a rapid return of 
spasticity when surgical measures have 
been instituted. It has been demonstrated 
that the external sphincter will regain its 
tonus even though its motor nerves are 
sectioned. This argues for the presence of a 
myotonic center in the muscle. Divulsion 
or effective dilatation necessitates the 
administration of general or spinal anes- 
thesia which implies a certain risk. Trans- 
sacral block may be employed. In this 
event hospita'ization is called for and the 
method requires for its performance a 
considerable degree of skill. 

Division of the sphincter by incision 
results in a springing apart of the muscle 
fibrils. It is well-known that incontinence 
follows this operation. Gant estimates 
that it occurs in about 1 per cent of cases. 
Its employment is to be condemned except 
in chronic indurated fissure where partial 
division usually suffices. In fistula it is 
resorted to only when collateral tracts hav- 
ing previously been incised and trimmed, 
have granulated and contracted so as to 
offer a supporting framework in the final 
stage of sphincter section and elimination 
of the internal opening. 

It was with the idea of obviating these 
objections that those interested in rectal 
surgery sought to devise alternative meth- 
ods. A simple method has been devised 
to provide adequate sphincter relaxation. 
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It has become well established that 
solutions in oil are much less readily 
absorbed than aqueous ones. In the treat- 
ment of lues, aqueous solutions of mercury 
and bismuth are used for their ready 
absorbability, whereas the oily suspensions 
guarantee a more sustained effect. This 
knowledge has been employed in proc- 
tology by incorporating anesthetic agents 
in sweet almond oil for injection purposes. 
Sweet almond oil with its lower viscosity 
is preferable to some of the other vegetable 
oils. Gabriel of London employs nupercaine 
in a 0.5 per cent solution. Butesin or 
benzocaine may be employed in concentra- 
tions up to 5 per cent. All these anesthetic 
agents are comparatively insoluble in oil, 
necessitating the use of benzyl! alcohol as 
a solvent in the mixture. This solvent 
in about 2-3 per cent concentration is 
sufficient. Yeomans, Gorsch and Mattes- 
heimer employed such a preparation in 
the treatment of pruritus ani and Hayes 
used it as a local anesthetic agent. 

The technique of administration offers 
no technical difficulties. Select a point 
about 14 inch from the anal verge pos- 
teriorly and in the midline. This may be 
anesthetized using a fine needle and 
producing a wheal with a few drops of 
I per cent novocaine solution. A 20 gauge 
needle about 3 inches in length is intro- 
duced at this point. The course of the 
needle is directed laterally and subcutane- 
ously. The lateral course of the needle must 
be estimated to follow the course of the 
fibers of the external sphincter muscle. 
Infiltration of the posterior half of the 
muscle with 2 c.c. of the oily solution 
follows. A similar procedure is performed 
on the posterior segment of the opposite 
side. It should be accomplished without 
removing the needle from its point of 
original insertion. The needle is now 
directed forward and parallel to the anal 
canal for a distance of 1 inch. This is the 
point at which the fibers of the external 
sphincter converge posteriorly. One cubic 
centimeter of the solution is used to 
infiltrate this zone. It is necessary to 
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inject the solution so that it is evenly 
distributed along the course of the mu cle 
fibrils, thus preventing pooling. Poo: ng 
in the deep structures may lead to a rai ier 
painful induration; subcutaneously, it of- 
ten results in the production of slow zh. 
Another precaution to be observed is to 
prevent puncturing the anal mucosa, which 
invites infection. A finger should be 
introduced in the anal canal to guide the 
course of the needle. Under no circum- 
stances must the needle be directed into 
a collection of purulent material or in- 
flamed tissue. The risk of dissemination is 
ever present under such conditions. 

Relaxation of the sphincter occurs almost 
immediately following injection. Procto- 
scopes may now be introduced with great 
facility. Reflex spasticity due to painful 
anal lesions disappears, offering an oppor- 
tunity to examine more carefully for 
pathological conditions. The anesthesia 
and relaxation so produced may be ex- 
pected to continue until absorption of the 
oil anesthetic is complete. The average 
duration is from four to seven days. 

This procedure is very definitely indi- 
cated in cases where a spastic condition 
of the external sphincter of the-anus is 
undesirable. Where for any reason gradual 
dilatation is advisable, matters will be 
expedited. In acute fissure there is almost 
immediate relief. Drainage of infected 
crypts is facilitated. It may be used to 
avoid the postoperative discomfort in- 
cidental to hemorrhoidectomy and excision 
of an external thrombotic hemorrhoid. 
It is efficacious in promoting the reduction 
of prolapsed and thrombosed_ internal 
hemorrhoids. It facilitates the replacement 
of a prolapsed and strangulated rectum. 
The method is therefore recommended 
as a safe, simple means of controlling 
sphincter tone without the production of 
incontinence. 


SUMMARY 


Pain following surgical measures for 
the relief of anorectal disease is for the mo:t 
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part occasioned by reflex spasticity of the 
anal »hincter musculature. 

D: ulsion of the anal sphincters may 
resu!: in loss of sphincter tone and in- 
conti:ence. Simple dilatation is usually 
folloved by a prompt return of spasticity. 
Incontinence also follows division of the 
sphincter by incision. 

To obviate these objections a simple 
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method of effecting relaxation of the 
sphincters has been devised. This com- 
prises the injection of an anesthetic agent 
incorporated in sweet almond oil, the 
technique of which is described. 

Relaxation of the sphincter occurs al- 
most immediately and continues until the 
oil is completely absorbed, usually from 
four to seven days. 
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N reviewing the literature we have been 
able to find but 2 reported cases of 
lesions of the female genitalia similar 

to the one with which this paper is con- 

cerned. It is this fact which leads us to 
present a bibliography of the literature 
and a case report. 

A large number of case reports on 
multiple malignancy have appeared in 
recent years. The frequency is 1.84 to 
3.790 per cent of cancer cases. 

In 1896 Billroth reported on the first 
cases of multiple malignancy and said that 
each tumor must have a different histo- 
logical structure, must arise from different 
locations and that each must produce its 
own metastases. Warren and Gates re- 
cently gave an excellent review of the 
literature and statistical study of multiple 
primary malignant tumors. Their criterion, 
which is not as strict as Billroth’s, requires 
that each of the tumors be distinct and 
that the probability of one being a met- 
astasis of the other be excluded. 

Frequently there occur in the female gen- 
italia multiple malignant growths whose 
symptomatology is vague and which pre- 
sent important problems. The cervix al- 
though not involved with a_ primary 
tumefaction still frequently becomes cystic 
with ulceration and endocervicitis and is 
biopsied with the idea of solving the 
symptom complex, when in reality the 
organs above are at fault, the cervical 
condition being a secondary one. 

In reviewing the literature we find that 
Orr reports a case of carcinoma of the 
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ovary and sarcoma of the uterus similar to 
the case with which we are concerned in 
this report. Sarcoma of the uterus is not 
exceedingly rare and yet from the histo- 
logical standpoint, the diagnosis must be 
made with care, as areas of great cellularity 
are very common in ordinary benign 
fibromyomata. It is a known fact that a 
certain degree of polymorphism is also 
met with not infrequently in such tumors, 
particularly in the neighborhood of areas 
of liquefaction and other degenerative 
changes, these being necrobiotic changes 
rather than evidence of malignancy. 

On gross inspection these neoplasms 
are of a deeper yellow color than the main 
tumor with very irregular arrangement of 
their bundles and relative softness of the 
tumor mass compared to other solid 
fibromyomata. 

There is considerable confusion in regard 
to sarcoma of the uterus because other 
conditions have been mistaken for it, 
such as undifferentiated corpus carcinoma. 
Frankel give the following figures on 
uterine tumors from Vienna records for 
the years 1908-1923: fibromyoma 1878, 
carcinoma 1036 (g1g cervix and 117 body), 
sarcoma 46. Bunten puts the proportion 
of sarcoma to carcinoma of the uterus 
at 1 to 40. Ulesko-Stroganowa supposes 
that fibromyomas develop from mesen- 
chymal rests of the cells from which the 
myometrium is developed and which are 
found in the adventitia of the blood \ essels. 
They are activated by the ovaria» hor- 
mone. The malignant tumors devel: > as 4 
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resu! of an extremely rapid and unsup- 
res: d multiplication of the young muscle 
cells and myoblasts that have lost the 
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Mrs. M. P., aged fifty-two, with husband 
and one daughter living and well, was first 
seen by one of us in May, 1932 at which time 


Fic. 1. Sarcoma of uterus. 


power of differentiation. 

The growth of sarcoma cells is in- 
filtrative, with invasion of veins with 
hemorrhage and necrosis of tumor tissue. 

According to Bunten the chief symptoms 
are the watery blood-stained discharge, 
menorrhagia and metrorrhagia. Pain may 
be present and soft masses may come from 
the uterus, which is softer and increases 
i size more rapidly than in carcinoma. 
Miller and Rogers feel that any rapidly 
growin» fibromyoma should be suspected 
of sarcoma. 

The ‘ollowing is a brief history of a case: 


she complained of a bloody vaginal discharge 
occurring in April of that year. She has a great 
deal of pain in her head, was exceedingly 
nervous and suffered with gas in stomach and 
intestines. There was no nausea, some eructa- 
tions and chronic indigestion. Appetite was 
good but she has been constipated recently. 
She slept well and had not lost either weight 
or strength. 

Family History. Father died of pneumonia. 
Mother died of cancer of the stomach at the age 
of seventy-eight. Four brothers and one sister 
are living and well. One sister died, possibly of 
kidney disturbance. 
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Past History. Usual diseases of childhood. 
General health good but for past few years has 
had trouble with her heart. Menstruation 
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tion showed a trace of albumin, no sugar, many 
pus cells and a few hyaline casts. The ab: omen 
was somewhat distended, but no masse: were 


Fic. 2. Adenocarcinoma of ovary. 


began at eighteen, regularity of twenty-eight 
days, four or five days’ duration. There was 
some dysmenorrhea. These periods have con- 
tinued up until time of first operation. 
Physical Examination. On this admission 
the physical examination was essentially 
normal except for an irregularity of the heart 
rhythm apparently due to fibrillation and a 
blowing systolic murmur at the apex without 
enlargement. Temperature 98.3°F., pulse 88, 
blood pressure 158/85, red blood count 
4,380,000, white blood count, 8200, polymor- 
phonuclears 66 per cent, large lymphocytes 10 
per cent, small lymphocytes 24 per cent; blood 
Wassermann reaction negative. Urine examina- 


made out, no tenderness nor rigidity. Liver, 
spleen and kidneys were not palpable. 

Vaginal: The cervix was enlarged, somewhat 
eroded and bled easily. The uterus was en- 
larged to the size of a small grapefruit and was 
fairly hard in consistency, with no irregulari- 
ties. The adnexa could not be felt. Rectal 
examination was negative, except for the 
enlarged uterus. Diagnosis at this time 
was: possible carcinoma of cervix; ‘ibroid 
uterus. 

A dilatation and curettage were done witha 
biopsy of the cervix followed by the in roduc- 
tion of 100 mg. of radium, screened wit: brass 
and aluminum, into the uterine cavity for 
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twent:-four hours. The pathological diagnosis 
from irettings and cervix follows. 
Tis. e from Cervix: Microscopical Examina- 
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examination complaining of a profuse watery 
discharge. Examination at this time disclosed 
a huge eroded cervix having all the appear- 


Fic. 3. Adenocarcinoma of ovary. 


tion: The predominant features are the cysts 
that are lined by a single layer of flattened 
epithelium resting upon a basement membrane 
of fibrous connective tissue and lymphocytes. 
There is a glandular overgrowth which is 
lined by a single layer of tall columnar epi- 
thelium, with low papillae projecting into the 
lumena. Diagnosis: Cystic degeneration of the 
cervix. 

Currettings from Uterus: Microscopical Fx- 
amination: The surface is thrown into folds 
and there is a glandular overgrowth, both of 
which are lined by a single layer of tall colum- 
nar epithelium resting upon a basement 
membrane of fibrous connective tissue and 
lymphocytes. The stroma is infiltrated with 
librous connective tissue and round cells. The 
blood \ -ssels are congested. Diagnosis: Hyper- 
trophic endometritis. 

Follo \ing her discharge on May 21 the 
patient improved greatly until she came for 


ances of a highly malignant carcinoma. Bi- 
manual examination also disclosed a very large 
hard and nodular tumor mass, which extended 
well above the umbilicus and apparently was 
the body of the uterus. We felt that we had 
made a very grave mistake at the patient’s first 
admission, having missed the area in the cervix 
which was malignant when doing the biopsy. 
Also the radium application had stimulated 
the uterine fibroids instead of inhibiting them. 
Accordingly, we again operated, first excising 
the entire vaginal portion of the cervix with the 
electrosurgical knife and then inserting the 
same amount of radium for thirty hours. 

January 19, 1933. Tissue from Cervix: 
Microscopical Examination: The surface epi- 
thelium is in many portions replaced by areas 
of congestion with polymorphonuclear leuco- 
cytes and serum exudate. Underneath this 
surface there is a considerable amount of 
fibrous connective tissue with plasma cells, 
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monocytes and histiocytes. Diagnosis: Cervical 
erosion. 

Abdominal section at the same time revealed 
a very large left ovarian cyst occupying almost 
the entire abdomen and pushing a rather small 
uterus down into the posterior cul-de-sac. 
After removal of the cyst, the uterus appeared 
so small and atrophic that it was decided to 
close the abdomen without further interfer- 
ence. The patient reacted satisfactorily and 
had a fairly normal convalescence although 
her heart condition gave some concern. 

Tissue from Ovary: Macroscopical Examina- 
tion: Ovary 15 X I1 cm., cystic with a marked 
amount of necrotic material in lobules and 
some well-organized tissue. 

Microscopical Examination: Throughout 
these sections there is a marked amount of 
necrosis, mucinous and myxomatous degenera- 
tion with considerable fibrosis. In addition, 
there is a tumefaction made up of epithelial 
cells with hyperchromatic and mitotic nuclei, 
which attempt to form glands; many of these 
cells are collected in masses. Diagnosis: 
Adenocarcinoma of the ovary. 

She came to us for the same reason, that is, 
watery discharge, on the first of May. Examina- 
tion disclosed nothing abnormal except that 
the stump of cervix still showed erosion. 
Curettings from this area were negative. At 
the same time, we felt that the uterus was 
definitely enlarged and rather soft and advised 
a hysterectomy. At the time of this last opera- 
tion, the uterus was about the size of a large 
orange and quite soft. A total hysterectomy 
was performed, the stump of the cervix being 
cored out with the cautery. The patient’s con- 
valescence was uneventful. 

Uterus: Macroscopical Examination: Uterus 
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measures 8 X 6 cm., irregular in shape, ar j on 
section shows a wall that is uneven and ji). the 
Jumen are seen polypoid masses that are soft, 
degenerated and mushy at whose bases ‘here 
appears a definite line of demarcation. }icro- 
scopical Examination: In view of the diag \osis 
of the ovary this is an intensely interesting ase. 
We see a tumefaction that consists of very 
irregular polymorphous cells most of which are 
spindle shaped or stellate. These are intercon- 
nected with a network of fine fibrils which did 
not stain well with acid dyes. The nuclei are of 
unequal size and shape. Many of them are 
hyperchromatic, some are vesicular. Examina- 
tion of the borderline between the tumor tissue 
and uterine musculature shows the neoplastic 
cells have invaded the myometrium and have 
forced their way between the larger bundles of 
the musculature. Many of the blood vessels 
are just sinuses formed by the tumefaction cells. 
There is present evidence to show that this 
was originally a fibromyoma. Diagnosis: Sarco- 
matous degeneration of uterine fibromyomata. 


In looking over the literature, we 
are unable to find a report of multiple 
tumefaction of this type of the uterus and 
ovary. Unfortunately a recent examina- 
tion of this patient discloses sarcomatous- 
appearing metastases in the vault of the 
vagina. These are semi-soft gelatinous 
masses, which seem almost translucent 
except for hemorrhagic areas scattered 
through them. Rectal examination also 
discloses a small hard mass in the pelvis. 
A series of x-ray therapy has been insti- 
tuted and the patient feels much better 
since receiving this treatment. 
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CHRONIC APPENDICITIS AND THE RIGHT LOWER 
QUADRANT SYNDROME 


A CLINICAL AND PATHOLOGICAL STUDY OF 201 FOLLOWED CASES* 


Cuarwes W. LEsTER, M.D., F.A.C.S. 


NEW YORK CITY 


HE wide use of the follow-up system 

has resulted in a revision of our ideas 

as to that vague condition gener- 
ally called chronic appendicitis. This has 
brought about a decrease in the number of 
cases coming to operation and an improve- 
ment in results. Even so, there are still too 
many patients who are not relieved of their 
symptoms by appendectomy and for this 
reason a study has been made during the 
past two years of those cases which would 
come under the category of chronic ap- 
pendicitis. All the cases were on the surgical 
service of Dr. Frederic W. Bancroft at the 
Fifth Avenue Hospital, New York City; 
they were all operated on by the members 
of the surgical staff; and all have been 
followed for from three months to five 
years. There are 201 of these cases. 

Chronic appendicitis is a misnomer. In 
the first place true chronic inflammation is 
seldom found and in the second place the 
adjacent intestine is often as much at fault 
as the appendix in the production of 
symptoms. Still the term has the weight of 
long usage and changing it will not help 
to clear up the obscurity so it will be used 
in this discussion. 

Regarding the anatomy of the right lower 
quadrant there are two facts worthy of 
note. The first is that the appendix, cecum 
and terminal ileum are not bound down and 
are capable of a certain amount of move- 
ment. The other is that the lumen of the 
apperdix is relatively uniform and without 
constrictions. 

Concerning the histology of the appendix 
it shc uld be remembered that eosinophiles 


are normal in the mucosa, and that the 
appendix, being a vestigial organ, under- 
goes fibrosis which increases with the age 
of the patient at the expense of the 
lymphoid tissue. 

The nerve supply to the terminal ileum, 
cecum and appendix is both intrinsic and 
extrinsic. The extrinsic nerves are from the 
vagus and the sympathetics; they carry 
both afferent and efferent fibers; and they 
are chiefly regulatory in their function. 
The sympathetics pass to the semilunar 
ganglion which also sends fibers to the 
stomach. Here then is an important con- 
nection between stomach and right lower 
quadrant which must be considered in 
discussing the production of gastric symp- 
toms in the right lower quadrant syndrome. 

It has frequently been said that the 
pathological diagnosis of chronic appendici- 
tis cannot be made truthfully. If that is 
taken to mean that such a diagnosis cannot 
be made on the histological evidence alone 
there is much in the statement. It is usually 
impossible to differentiate the scarring 
resulting from previous inflammation from 
the fibrosis of a normal atrophy; and the 
presence of a few mononuclear wandering 
cells, plasma cells, or even of an occasional 
polymorphonuclear leucocyte has never 
seemed to me to be of much significance. 
The pathologist has no opportunity to 
observe the true cause of the symptoms in 
the detached organ as it is delivered to him. 
The true pathological changes are visible 
to the surgeon alone and consist in those 
abnormalities which interfere with the free 
exit of material from the lumen of the 
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appendix and the normal mobility of the 
appendix, cecum and terminal ileum. 

In the appendix these conditions may be 
intrinsic as from localized constrictions or 
extrinsic as from angulation due to a 
shortened mesentery or peritoneal adhe- 
sions. The result is the same in either case. 
Semi-solid intestinal contents enter the 
appendix and pass the partial obstruction 
where they lose some of their moisture and 
are then too solid to pass out the way they 
entered. They remain and become fecal 
concretions. Not infrequently an appendix 
lies free of adhesions in the abdominal 
cavity but is completely and uniformly 
obliterated. In this situation it is obvious 
that the mechanical factors just enumer- 
ated do not exist and we have never felt 
that such an appendix gives symptoms. 

Kinks and adhesions leading to constric- 
tions of the appendix are generally recog- 
nized as potential sources of trouble, 
possibly because they so often lead to acute 
inflammation. On the other hand, adhesions 
involving the cecum and terminal ileum 
have received scant consideration although 
they are fully as important in the produc- 
tion of chronic symptoms. Duffield! has 
recently called attention to them and 
believes that they are largely congenital, 
although we feel that some are the result 
of former inflammatory processes. They are 
something more than the Lane bands and 
Jackson membranes which have so often 
been described. The cecum may be so 
involved in them laterally or mesially as 
to fix it completely. They may extend up 
over the ileocecal junction or going farther 
spread over the terminal ileum to such an 
extent as to seriously limit its mobility. 
They rarely cause actual obstruction. The 
symptoms they set up are doubtless reflex 
in nature. Their tug on the gut gives rise 
to afferent impulses which spread to the 
sympathetic ganglia and interfere with the 
normal peristalsis causing stagnation of the 
intestinal contents and constipation; or 
progressing still farther set up a spasm in 
the pyloric sphincter thereby giving rise to 
gastric disturbances. Adhesions involving 
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the appendix alone can set up such r-flex 
disturbances. 

These gross abnormalities seem to 1s to 
be more responsible for the symp: oms 
than the histological ones, although cellu- 
lar pathological changes are occasionally 
noted. These are chiefly infiltration of 
mononuclear wandering cells or of eosino- 
philes in the submucous, muscular and 
serous layers and, rarely, an actual ulcera- 
tion of the mucosa. Occasionally intestinal 
parasites are found in the lumen of the 
appendix but it is by no means certain that 
they are the cause of the symptoms. 
Carcinoid of the appendix may also be 
found but here too, its actual effect on the 
symptoms is more or less problematical. 
Mucocele did not occur in any of our cases 
but when it does occur it can and does cause 
trouble. 

Although not strictly a_ lesion of 
chronic appendicitis mesenteric Iympha- 
denitis should be mentioned as it can give 
symptoms that are confused with those of 
chronic appendicitis. It may be part of 
a general lymphadenopathy, of a local 
inflammatory process, of tuberculosis, or 
of some other cause and it has been 
found in the presence of intestinal parasites. 
The appendix seems definitely responsible 
in some cases probably on the basis of a low 
grade infection which has subsided in that 
organ but is residual in the lymph nodes 
which receive its drainage. 

The pathological changes which have 
just been noted vary in number and extent 
in the individual cases but they are respon- 
sible for three rather poorly defined clinical 
groups. The first group comprises those 
cases in which there is a definite history of 
one or more previous attacks of acute 
appendicitis. The second group contains 
those cases which have right lower quacrant 
pain as a dominant symptom. In the third 
group the patients complain chiefly of 
gastric disturbances which they call inc ‘ges- 
tion, heartburn, sour stomach and the ‘ike. 
Hard and fast lines do not separate _ hese 
groups. All have some symptoms in ©om- 
mon and some can be put equally w:!l in 
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any group. Constipation is a symptom 
com non to all groups and right lower 
quairant tenderness is likewise a rather 
con tant finding. 

In considering the first, or interval group, 
there is little ground for debate. It is 
generally conceded that one attack of acute 
appendicitis predisposes to another unless 
the appendix has been removed, and the 
recurrent attack is often of the fulminating 
type. The mortality rate from acute 
appendicitis is unpleasantly high and there 
is scant justification in deferring operation 
for another acute attack with its more 
difficult procedure and greater risk. 

Furthermore, the results from operation 
on this interval type of appendicitis are the 
best in any of the groups. Theoretically 100 
per cent cures should be obtained. Practi- 
cally this is not so. In our series 67 cases, or 
a third of the total number, come in this 
group and there were two with unsatis- 
factory results, both due to the improper 
treatment of the adjacent adhesions or to 
the formation of others as near as we can 
tell. If the acute attack has resulted in the 
formation of adhesions around the cecum 
or terminal ileum it is necessary to treat 
these adhesions if a good result is to be 
obtained. Aside from this, the chief source 
of failure is in the improper interpretation 
of the history. 

Diagnosis of chronic appendicitis in the 
interval group is made solely on the history 
of an acute attack, the symptoms of which 
need not be recounted. No reliance is to be 
placed on present symptoms or physical 
signs which may be numerous or entirely 
absent. The cases with atypical attacks are 
placed in other groups unless the attack 
was so nearly typical as to preclude error. 

In the absence of a definite history of 
acute attacks the difficulties of diagnosis 
increase greatly and with them the unsatis- 
factory results. The second group of cases, 
in which right lower quadrant pain pre- 
dominates, numbers 88 and of these 14 are 
classified as unsatisfactory results. Some 
were failures; some were improved by the 
Operation; and some had no relief from 
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operation but were subsequently improved 
or cured by measures, which if taken first, 
might have obtained the same result with- 
out surgical intervention. Fortunately no 
case was made worse by operation. 

The right lower quadrant pain, which is 
the chief complaint of these patients, is not 
a fixed type, except as to location. It may 
be dull and intermittent or it may be dull 
and relatively constant but subject to ex- 
acerbations. Abnormalities found at opera- 
tion usually are bands or adhesions which 
more or less fix the cecum, appendix, or 
both. The discomfort can be explained by a 
peritoneal irritation set up by the pull of 
these bands either from peristaltic action 
or from cecal distention. Pressure in the 
right lower quadrant by the examining 
hand will elicit tenderness and frequently 
disclose a bubble of gas corresponding in 
location to the cecum. Another form of 
right lower quadrant pain is more acute. 
It comes in attacks lasting from a few 
minutes to several hours. The lesion in this 
condition is usually limited to the appendix 
and is of two types which cannot be 
distinguished readily by clinical signs. In 
one the appendix is kinked and angulated 
or constricted and the pain is a colic due 
to the attempt of the appendix to rid itself 
of fecal material. In the other there is a 
sub-acute or chronic inflammation, the 
result of an atypical acute attack. Pressure 
over McBurney’s point will elicit tender- 
ness which is increased by lifting the right 
leg and thus tensing the psoas. 

In addition to the cardinal symptom of 
pain there are certain other fairly constant 
symptoms. Constipation is a frequent 
symptom and relief of it will sometimes 
stop the pain for a time, but since it is the 
result of abnormalities its relief will not 
effect a cure. Digestive disturbances are 
also common. These may take the form of 
nausea and vomiting with attacks of pain 
or of frequent gastric disturbances with 
gaseous eructation, hy peracidity or general 
epigastric distress after eating. Table 1 
gives a brief summary of the symptoms 
in our cases of this group. 
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TABLE I 


R.L.Q. pain, constant. 

R.L.Q. pain, sharp or colicy 
Constipation 

Nausea and vomiting with attacks... 
“Indigestion” 


In the third group of cases we realize that 
we are treading on controversial ground for 
in this group the symptoms and signs tend 
to implicate the stomach rather than the 
appendix and right lower quadrant. The 
patients all complain of “indigestion” by 
which they mean gaseous eructations, 
epigastric distress and often nausea and 
vomiting or the regurgitation of sour 
stomach contents. Epigastric pain is pres- 
ent in about half the cases and this is often 
of the hunger-pain type coming on about 
two hours after meals and relieved by more 
food or by alkalies. Right lower quadrant 
pain is also present but is not a constant 
finding, being present in about one-half 
of our cases. Constipation is even less 
common. 


Physical examination will usually elicit 
some right lower quadrant tenderness, 


however. Epigastric tenderness can be 
found also in many cases. Otherwise the 
physical findings are unimportant. X-ray 
examination is of great value. It must be 
done after the ingestion of barium because 
pylorospasm is a common finding and this 
obviously cannot be found by enema. It will 
also disclose deformity of the cap or post- 
pyloric ulcer. Table 1 briefly summarizes 
the symptoms found in this group of cases. 


TABLE II 
Total cases 
“Indigestion” 
Epigastric pain 


General abdominal pain 
Constipation 
Post-pyloric ulcer 


There is a striking similarity in the 
symptoms of post-pyloric ulcer and those 
found in this group. Indeed, there are 12 
cases of post-pyloric ulcer included in it as 
can be seen from the table. These cases all 
showed x-ray evidence of right lower 
quadrant abnormality and were selected 
on this evidence. The only operation was on 
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the right lower quadrant and consiste: in 
the removal of the appendix and the re!-ase 
of adhesions which were so extensive in one 
case that free omental grafts were neces: ary 
to cover the defects. Of these, 6 paticnts 
are completely relieved of their symptoms 
for from one to four years. Two are ‘lat 
failures and 4 are free of symptoms only 
when on a more or less rigid diet. Al’ 12 
patients had unsuccessful medical treat- 
ment for the ulcer in the hospital. 

In a previous communication in which 
the author collaborated with Dr. F. W., 
Bancroft? it was brought out that where the 
x-ray demonstrated both pylorospasm and 
right lower quadrant abnormality with or 
without post-pyloric ulcer, operation on 
the right lower quadrant alone gave 
complete relief in a large percentage of 
cases. We feel that the gastric symptoms 
in these cases are due to reflex stimulation 
arising in the right lower quadrant and that 
this condition is responsible for a certain 
number of post-pyloric ulcers. Of the 46 
cases in this series there were 7 unsatis- 
factory results of which 6 were post-pyloric 
ulcers at operation and one had what 
appeared to be tuberculous peritonitis. 

The general symptomatology of the right 
lower quadrant syndrome is discussed so 
that the outstanding evidence can be fixed 
in mind. A consideration of the unfavorable 
cases is more to the point for, while they all 
showed enough evidence to warrant opera- 
tion, there were other factors which, if given 
their proper valuation at the time would 
probably have led to other treatment than 
appendectomy. 

Chronic constipation is one of the com- 
mon causes of a mistaken diagnosis. Right 
lower quadrant disease frequently results 
in constipation but certainly there is a 
vast amount of constipation which is due 
to other factors even when associated with 
right lower quadrant pain. If the pain only 
comes with constipation; if bowel move- 
ments relieve the pain; and if the x-ray 
examination does not disclose any abnor- 
mality in the right lower quadrant the cse 
is not one for surgery. Some other cause ‘or 
the constipation must be found and gi en 
proper treatment. 
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|; the patient is a woman great care must 
be taken to exclude some form of pelvic 
abnormality. This abnormality is not con- 
fine to salpingitis or other pelvic inflam- 
mation or malposition. These conditions 
are usually discovered before operation and 
if the case comes to operation the procedure 
is planned in advance to correct them. In 
our experience the error is made in the 
failure to recognize some dysfunction of the 
ovaries with the attendant endocrine dis- 
turbances. The patients are usually young 
women who complain of right lower quad- 
rant pain associated with nausea and 
vomiting but coming at about the onset of 
menstruation or about two weeks prior to 
it when ovulation takes place. The men- 
strual flow is scant and accompanied by 
cramps and the periods are irregular. These 
women will often show signs of endocrine 
imbalance such as a masculine distribution 
of hair, underdeveloped breasts, poor 
nutrition or thyroid enlargement. When 
one endocrine gland is functioning im- 
properly the others are apt to do likewise 
so that signs may be referable to several. 
The treatment should be directed first to 
the ovaries as the weak link in the endocrine 
chain is most often there. We have obtained 
our best results with the intravenous 
injections of corpus luteum extract or 
the injections of anterior pituitary sex 
hormone, although ovarian substance given 
by mouth may be of value. 

Hypothyroidism is another condition 
which causes confusion in this category. 
Although it has been known for many 
vears® it is not generally recognized that 
insufficient thyroid secretion can be a potent 
factor in the production of constipation 
with its attendant pain and digestive dis- 
turbances. Cases are on record that have 
been operated on for intestinal obstruction 
only to find that the actual trouble was 
lack of thyroid. A basal metabolism deter- 
mination should always be included in the 
Wor:-up of a case of suspected chronic 
app: ndicitis whenever there is any evidence 
of hypothyroidism. 

D'sorders of the urinary tract may cause 
contusion. Hydronephrosis and ureteral 
constriction can be ruled out by cystoscopy 
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and pyelogram. They are frequently con- 
fused with chronic appendicitis and should 
always be considered. Ureteral colic may be 
mistaken for acute appendicitis and should 
be borne in mind when taking the history. 
Gall-bladder disease can resemble chronic 
appendicitis of the type in which gastric 
symptoms predominate. When the gall 
bladder is diseased the appendix often 
shows some of the abnormalities previously 
discussed and the gastrointestinal x-ray 
will often show deformed cap, pylorospasm 
and right lower quadrant abnormality. If 
the gall bladder has not been entirely 
absolved when the operation is done it 
should be explored during the operation. 
When gall-bladder disease has been 
ruled out in the indigestion type of chronic 
appendicitis, there still must be considered 
functional gastric disturbances and gastric 
ulcer. There are many patients who com- 
plain of “indigestion” who can be success- 
fully treated by medical means. Most of 
our patients had a long course of medical 
treatment before they came to operation 
so the problem was simply to exclude 
ulcer. Of the 7 unsatisfactory results 6 were 
in cases which we knew had ulcers when the 
appendix was removed. Of these 4 were 
benefited to such an extent that they can 
remain comfortable on a diet and we do not 
feel justified in urging operation on the 
stomach. The other 2 should have some type 
of stomach operation but will not consent. 
In making a differential diagnosis be- 
tween those that will be benefited by opera- 
tion and those that will not, experience is, 
of course, a valuable guide. There are, 
however, certain laboratory aids which are 
helpful. Of these the x-ray is the most 
important. When it is desired to demon- 
strate right lower quadrant abnormality 
alone the x-ray may be taken after a 
barium enema; but if pylorospasm is to be 
discovered the full gastrointestinal series 
must be taken. An appendix which remains 
filled for three days or more is considered 
abnormal as is one which is angulated and 
fixed. Persistent deformities of the cecum 
and terminal ileum are also considered 
abnormal. Pylorospasm and deformity of 
the cap are other signs of importance. 
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The age of the patient is helpful in differ- 
entiating chronic appendicitis from other 
conditions. Children and adolescents are 
common in the interval group, occasional 
in the right lower quadrant pain group and 
unusual in the gastric group. When they 
occur in the right lower quadrant pain 
group there is usually a history that 
suggests an atypical acute attack. 

Any patient with obscure symptoms 
should be considered in the light of a neuro- 
sis. In our series, however, endocrine dis- 
turbances have contributed more to the un- 
satisfactory results than have the neuroses. 

The treatment of chronic appendicitis is 
operation. Since this disease is more or less 
obscure at best the choice of incision is 
important. It must be one which will permit 
an exploration of the abdomen from 
stomach to pelvis in most cases, but since 
the expected pathological condition is in 
the right lower quadrant it need give opera- 
tive access only to this region. Two incisions 
fill these requirements: the McBurney in- 
termuscular incision with its extensions and 
the lower right rectus incision or one of its 
various modifications. 

The McBurney incision can be enlarged 
by a Wier extension into the rectus sheath 
so as to permit adequate exploration of the 
abdomen and surgical access to the uterus 
and right adnexa. It can be safely extended 
upward by cutting across the internal 
oblique and transversalis, provided the cut 
ends are sutured in closing the wound. We 
have done this frequently without hernia 
formation. 

When using the lower right rectus 
incision we have preferred the paramedian 
or Kammerer modifications with retraction 
of the rectus muscle as there is less likeli- 
hood of damage to the nerves or to the 
deep epigastric vessels. 

Once the abdomen is opened and ex- 
plored appendectomy is done but the 
operation should not stop at this point. 
When membranes and bands exist they 
should be carefully divided and the gut 
freed. Those on the outer side of the cecum 
are usually avascular and easily dealt with. 
Those on the inner side of the cecum and 
on the terminal ileum present more of a 


Lester—Chronic Appendicitis 


AUGUS®, 1934 


problem as raw surfaces are frequent : 'ter 
they have been liberated. In this case the 
raw surface must be covered with ‘ree 
omental grafts or otherwise they will {orm 
again. We believe that the treatmen~ of 
these membranes is fully as importan: as 
the removal of the appendix. Duffield’ re- 
ports that 1o per cent of the cases on w ich 
he operated for pericecal membranes had 
undergone appendectomy without relief. 

The after treatment of these cases is also 
of great importance. When constipation 
has been a symptom it is not to be expected 
that operation will relieve it at once. A 
strict anti-constipation regime must be 
enforced as long as necessary, often for 
several months. When the symptoms have 
been largely gastric it will still be necessary 
to adhere to a bland diet for some time. If 
the patient has an ulcer the medical treat- 
ment of that condition must be continued. 
In addition the general measures applicable 
to all postoperative abdominal cases must 
be observed. 

SUMMARY AND CONCLUSIONS 

1. The gross pathology of chronic ap- 
pendicitis is of greater importance than the 
microscopical and is concerned chiefly with 
those lesions which interfere with the 
mobility and free emptying of the appendix, 
cecum and terminal ileum. 

2. Clinically the cases of chronic ap- 
pendicitis can be grouped into three 
classes: those where there is a definite 
history of previous acute appendicitis; 
those in which right lower quadrant pain 
is the dominant symptom; and those where 
the chief complaint is gastric. 

3. Constipation, endocrine disorders and 
diseases of adjacent organs are frequently 
confused with chronic appendicitis. 

4. Operation, to be successful, must deal 
with restraining membranes and_ bends 
involving cecum and terminal ileum in 
addition to removing the appendix. 

5. The after care is of prime importa ce. 
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cases of traumatic rupture of the 

intestine have appeared in the 
literature from 1761 to 1932. The com- 
moner causes are crushing injuries, blows 
and falls. Automobile accidents are in- 
creasingly culpable; Cooke reports 12 post 
mortems in 210 victims of such accidents. 
Rupture of the intestine due to sport 
injuries apparently is exceedingly rare. 
Nadler? reports 2 cases and cites a third.* 
In Nadler’s first case a young man struck 
his abdomen against the upholstered edge 
of a gymnasium horse, and in his second 
case a young man was struck in the ab- 
domen by the knee of a fellow player in a 
handball game. Both patients recovered 
after stormy convalescences in which 
enterostomies were necessary. 

To the writer’s knowledge the following 
is the only reported case of subcutaneous 
rupture of the intestine due to a football 
injury: 


ere to Cooke! about 700 


J. L., aged fifteen, at 5.30 P.M. on October 
25, 1933, attempted to block a pass receiver in 
a football game. The two boys collided and it 
is thought that the patient’s abdomen came 
into contact with the pass receiver’s knee or 
elbow. The injured boy did not fall to the 
ground but stopped playing, saying “‘his wind 
was knocked out.” Shortly afterward he 
walked a block to his home where his mother 
noticed his extreme pallor. Soon after the 
patient vomited several times and had repeated 
attacks of hiccoughs. When first seen by the 
Writcr at 7.30 P.M., the boy was pale, com- 
plained of no particular pain and had a pulse 
of :04. Both recti abdominalis were tense but 
there was no generalized rigidity and little 
ten'erness. The leucocyte count was 29,550. 

The patient was admitted to the Evanston 
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Hospital at 8.30 p.m., and taken to the x-ray 
room. As he moved easily and without apparent 
pain an x-ray film of the chest and abdomen 


Fic. 1. Roentgenogram taken in vertical position 
showing air beneath diaphragm in case of rupture of 
intestine due to football injury. 


was made with the patient in the standing 
position at the suggestion of Doctor James T. 
Case. This film (Fig. 1) very beautifully 
demonstrated a layer of air between the dia- 
phragm and the liver, proof of free air or gas 
in the peritoneal cavity and pathognomonic 
of the rupture of a hollow viscus. 

Operation. At 10.15 P.M. A long left para- 
median incision was made. A large amount 
(500 to 700 c.c.) of turbid green fluid was 
found free in the peritoneal cavity. This fluid 
was removed by the suction apparatus. 
Fibrinous exudate was soon found on a group 
of intestinal coils and closer search revealed 
a perforation near the mesenteric border of 
the jejunum about 45 cm. from the duodeno- 
jejunal fossa. This perforation was closed 
transversely to the bowel axis by first one 
row of linen suture and then two rows of catgut. 
The entire large and small bowel save the 
splenic flexure of the colon were then inspected 
for other perforations but none was found. Two 
cigarette drains were placed deep in the pelvis 
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and the abdominal wound was closed in 
layers. 

The boy’s convalescence was astonishingly 
uneventful. For the first twenty-four hours 
there was profuse drainage which then subsided 
rapidly. One cigarette drain was removed on 
the first postoperative day and the other was 
gradually shortened until removal on the fifth 
day. The patient took fluids and food early, 
had practically no pain or distention and was 
discharged from the hospital on the twelfth 
day. 


According to Schénleber‘ the intraper- 
itoneal pressure is equal in all parts, but 
the elevation of this pressure from an 
outside force is not transmitted equally 
to all parts of the inside of the intestine 
because of the unequal capacity of expan- 
sion of the latter. A partially gas-filled 
loop of bowel may be so folded at either 
end that the gas is entrapped and bursting 
follows the trauma. Apparently this ac- 
cident is more likely to happen in the 
jejunum possibly because of the angulation 
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at the flexura duodenojejunalis or beca ise 
of the forward projection of the sp ne. 
It is of interest that in the reported c.se 
and in both of Nadler’s? the rupture » as 
in the jejunum. A less likely theory is 
that perforation occurs by direct crushing 
against the spinal column. 

Of interest from the therapeutic stand- 
point is the easy convalescence in the 
writer’s case where drainage was employed 
as contrasted with the stormy postoperative 
courses in Nadler’s cases where drainage 
was omitted. Of further interest is the 
warning emphasized by Lund? that there 
is an early absence of serious symptoms 
in these cases. 
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ENETRATING wounds of the ab- 

domen with resultant rents in the 

bowel and bladder, although un- 
common in private practice, are relatively 
common in the emergency service of any 
municipal hospital. If one consults the 
literature available upon such abdominal 
injuries, one finds an appalling mortality 
rate—as high as 49.6 per cent. We are 
willing to concede from the nature of the 
injury that the mortality rate even with 
the most expert care would be greater 
than in most other forms of abdominal 
surgery. 

In an analysis of a series of 250 cases of 
abdominal injury recently quoted by 
J. D. Martin,' we find a very interesting 
and illuminating fact. That is, that shock 
as a result of the injury ranked second to 
peritonitis as a cause of death with 
internal hemorrhage a poor third. This 
observation is in full accord with our own 
findings. It is upon this point that we wish 
to focus attention. The ordinary surgeon 
is moved by an almost irresistable desire 
to operate when confronted by a rigid 
abdomen, especially if a penetrating injury 
has occurred. It is generally agreed among 
all surgeons that penetrating injuries 
require surgical intervention. But when? 
Shall we subject a patient who is admitted 
in shock to an abdominal operation of 
whose exact extent we are uncertain until 
the abdomen is opened? Obviously the 
answer is No. It is in a case of this type 
that upon the judgment of the surgeon 
depends the life of the patient. If we are 
convinced that the patient is not suffering 
active internal bleeding, which in itself 
requires immediate laparotomy regardless 
of the patient’s condition, then a delay of 
a few hours with supportive treatment 
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directed toward combating shock will 
often mean a life saved instead of a death 
upon the operating table. The very fact 
that shock ranks second to peritonitis as a 
cause of death is proof that such cases 
have not as a whole received the full 
benefit of our surgical knowledge at the 
present time. Every physician should be 
familiar with the picture of internal 
hemorrhage and that of shock. The former 
requires immediate operation while the 
latter means to defer operation until the 
patient has reacted. If we are able by our 
keenness of judgment to place these cases 
in their proper category, then we have 
made the first move toward lowering the 
mortality rate for this type of case. Intra- 
abdominal hemorrhage can be controlled 
by ligature where active so that it should 
not contribute much as a cause of death 
unless so active as to result in death before 
proper treatment can be instituted. Shock 
can be controlled so that the death rate 
from this cause is reducible to a minimum. 
With these two henchmen of the grim 
reaper under control we are able to turn 
our attention to that other great cause of 
death—peritonitis. 

The ability of the peritoneum to over- 
come infection is remarkable. If nature is 
given half a chance and is supported by 
the activities of the surgeon instead of 
being hindered by them in many of these 
cases the fecal contamination would be 
taken care of by this wonderful protective 
action of the peritoneum. In cases of 
penetrating abdominal wounds with torn 
bowel or bladder the contamination of the 
peritoneum may be so overwhelming as to 
overcome its resistive power. It is only 
in cases of this latter type that we are 
unable to contribute much to the salvation 
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of the patient. Our fatal cases should 
consist of these cases along with but a 
small percentage due to other factors. 

In our case 1 the patient was discharged 
from a municipal hospital to her home 
with a fractured pelvis six hours after 
admission. We saw this patient eighteen 
hours after her discharge. Our operative 
findings and the results obtained will be 
found in the case report. The moral 
behind this case would be for the physician 
who first sees a patient with a fractured 
pelvis to be sure that there is no bladder 
injury before discharging her. 

Case 11 is unusual in that the patient 
was literally impaled upon a metal rod. 
This rod passed through the vagina, 
bladder and into the peritoneal cavity 
where it cut through a loop of ileum and 
almost completely cut the mesentery free 
from its attachment. This patient was 
discharged from the hospital in excellent 
condition on the fourteenth day. This case 
emphasizes the resistive powers of the 
peritoneum and shows what can be accom- 


plished by conservative surgery judiciously 
applied. 


CASE REPORTS 


Case 1. E. A., a white woman, thirty-two 
years of age, was referred to one of us (E. C. B.) 
on January 18, 1932 at 9:00 P.M., complaining 
of severe pain in the abdomen. She had been 
injured in an automobile accident on January 
17, 1932, from which she was taken directly to 
the municipal hospital where scalp wounds 
were sutured and dressed. She was released 
to her home six hours after admission, at which 
time she came under the care of her attending 
physician. When she was seen by one of us 
(E. C. B.), she was suffering from severe pain 
in the abdomen which was of board-like rigid- 
ity. She stated that she had passed only very 
small amounts of bloody urine since the acci- 
dent eighteen hours previously. 

Examination. The patient was crying with 
pain. Both legs were held partly adducted and 
flexed. Her slightest movement resulted in 
severe abdominal and pelvic pain. Her abdo- 
men was distended especially below the 
umbilicus, and was board-like. It was very 


Baumgarten & Cantor—Injuries 


Aucu 


tender to palpation. There was marke 
chymosis around the vulva. On vaginal : xam- 
ination the entire pelvis on the left seemec hard 
and indurated, with marked tenderness. The 
bladder wall had a board-like hardness upon 
vaginal palpation. The pubic rami coul: not 
be well felt, but the slightest pressure c- tused 
severe pain. A catheter could easily be piaced 
through the urethra into the bladder and 
bloody urine withdrawn. Temperature 103°r., 
pulse 180. The white blood count was 12,000 
with 86 per cent polymorphonuclears. A roent- 
genogram of the pelvis revealed multiple 
fractures of the pubic rami with fragmentation 
and displacement internally. 

Cystoscopic Examination. Marked  con- 
tusion of the bladder and what appears to be a 
puncture wound of the bladder in the right 
upper portion. The bladder capacity was small. 
The cystoscope entered the bladder without 
difficulty. 

Operation. Under gas anesthesia, a midline 
incision was made from the umbilicus to the 
pubis. The rectus muscle was infiltrated with 
blood and the peritoneum was markedly thick- 
ened and inflamed. When the peritoneal cavity 
was opened a considerable amount of bloody 
fluid was evacuated. The bladder wall was 
markedly thickened and hardened. The urine 
had apparently infiltrated the bladder wall 
and had dissected the peritoneum upward 
from the bladder. It was impossible to inspect 
the bladder wall satisfactorily due to the 
patient’s condition. No further manipulation 
being adviseable, two drains were inserted 
into the pelvis and the abdomen was closed in 
layers. An inlying catheter was placed into the 
bladder through the urethra to keep the bladder 
empty. The patient’s pulse at the close of the 
operation was 184. 

Progress. Transfusion of 500 c.c. of whole 
blood was given by the direct method on the 
first day postoperative January 19, 1932. 

January 22. Abdomen soft. Temperature 
IOI1°F.; W.B.c. 16,000, polymorphonuclears 86 
per cent. 

January 25. There was considerable drain- 
age of pus from the incision. Urine draining 
from the incision. w.B.c. 28,000 polymorpho- 
nuclears 87 per cent. 

January 29. A very large slough was re- 
moved from the incision following which t \ere 
was a flow of urine. The slough came from « cep 
down in the abdomen and was suggestive »f a 
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lary. portion of the bladder corresponding to 
its entire dome. There were almost constant 
refl< clonic movements of the left leg which 
the patient was unable to control, suggestive 
of spinal cord pressure. An x-ray of the spine 
taken in the anteroposterior was negative. 
Lateral views were unable to be taken at this 
time due to the poor condition of the 
patient. 

January 30. There was considerable urine 
coming from the incision. There was also some 
pus. W.B.C. 24,700, polymorphonuclears 82 per 
cent. 

February 5. Temperature 99°F. Pulse 1o1- 
120. W.B.C. 24,000, polymorphonuclears 72 per 
cent. Left leg was splinted from the axilla to 
the foot. She still had twitching movements 
in the leg. There was still considerable drainage 
of urine through the abdominal incision. 

February 8. Temperature 99°F. The cathe- 
ter was draining well. There was considerable 
urine coming from the abdominal incision and 
what appeared to be fecal particles were also 
ceming from the incision. 

February 12. R.B.c. 2,800,000, Hgb. 67 per 
cent. Transfusion was advised and given, 
500 c.c., by the direct method, whole blood 
being used. 

February 22. w.B.c. 9,500, polymorpho- 
nuclears 75 per cent. There was very little urine 
coming from the abdominal incision and prac- 
tically no fecal matter. There was considerable 
drainage of pus. The temperature ranged from 
normal to 1o1 daily. X-ray of pelvis showed no 
evidence of osteomyelitis. 

March 5. She was given a transfusion by 
the direct method, 420 c.c. of whole blood. 

March 16. The last x-ray showed a defect 
process in the left hip joint at the head of the 
femur and the ileum. The condition was other- 
wise about the same. She was discharged from 
the hospital by ambulance. The abdominal 
incision was completely healed. Urine was 
passing through the urethra freely. There was 
no blood in the urine. Pus cells were 200 per 
high power field in the urine, no casts or 
albumin. 

March 29. The patient was gaining weight. 
The appetite was good. The fecal and urinary 
fistulae had closed. 

Sussequent Course. The patient developed 
@ suppurative arthritis of the left hip joint 
whic: required incision and drainage. At the 
pres: \t time almost two years from the time 
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of the accident she is in excellent condition 
physically being left only with an ankylosis 
of the left hip joint as a result of the suppura- 
tive arthritis. 

Case u. Mrs. E. B., a white woman, aged 
thirty-three years, was admitted to the 
Evangelical Deaconess Hospital complaining 
of severe abdominal pain. Several hours before 
admission to the hospital, she fell upon a small 
table supported by an iron rod about %¢ inch 
in diameter. The top of the table broke and the 
patient became impaled upon this rod which 
passed upward through the vagina into the 
abdominal cavity. When withdrawn the rod 
was blood stained for 14 inches. 

Examination. The patient was in extreme 
pain. There was a profuse flow of blood from 
the vagina. On examination with a vaginal 
speculum there was seen a free flow of bloody 
urine from the anterior fornix of the vagina. 
A large triangular laceration could be seen in 
the anterior fornix about midway between the 
urethra and the cervix from which bloody urine 
oozed. This opening was large enough to admit 
the little finger. The abdomen was board-like 
in rigidity and was very tender to palpation. 
Temperature 99°F. Pulse 110. 

Operation. After all the signs of shock had 
disappeared, the patient was taken to the 
operating room. Under ether anesthesia by 
means of a midline incision the abdomen was 
opened. 

As soon as the peritoneal cavity was entered 
there was a gush of what appeared to be bloody 
urine. On packing away the intestines a large 
rent which admitted two fingers was seen in the 
dome of the bladder. The opening into the 
bladder was closed excepting enough to take 
a number 21 catheter which was sutured into 
place by means of a purse-string suture, to be 
used for suprapubic drainage. An examination 
of the bowels revealed that a loop of ileum had 
been almost completely severed with a large 
laceration in the mesentery at its root below 
this point. Fecal contamination of the peri- 
toneal cavity was not excessive. The damaged 
portion of the ileum was resected and an end- 
to-end anastomosis was performed. The mesen- 
teric laceration was repaired. Soft rubber drains 
were inserted into both upper quadrants of the 
abdomen and a third into the pelvis. The 
abdomen was closed in the usual fashion. 
Because of the patient’s condition it was 
thought wise to defer any repair of the vaginal 
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wound. An inlying urethral catheter was then 
inserted, 

Course. April 10. Temperature 99°F. Pulse 
100. There was considerable serous drainage. 
The bladder drained well through the urethral 
tube. There was no seepage of urine from the 
vagina. There was moderate abdominal dis- 
tention with no vomiting. 

April 11. The condition was good. The 
abdomen was markedly distended. 

April 13. There had been free discharge of 
feces from rectum. The distention of the 
abdomen had decreased. The abdomen was 
soft. The catheter from the bladder was drain- 
ing well. There was practically no drainage 
from the suprapubic catheter, no vaginal 
drainage. Pulse 100. Temperature 99°F. 

April 17. The drains were removed, with the 
exception of the tube into the bladder. The 
wound was healing well. There was no vaginal 
drainage. The catheter was being retained in 
the urethra. 

April 21. Temperature 99.4°F. There was 
some tenderness in the right side of the ab- 
domen, but no muscle rigidity. The wound was 
in good condition. 

April 23. Temperature 99°F. The abdomen 
was soft. The wound was excellent. There was 
no drainage from the abdominal incision. The 
patient was discharged from the hospital in 
excellent physical condition. 


COMMENT 


These 2 cases illustrate just how much 
insult the peritoneum can tolerate without 
a breakdown of its protective mechanism. 
The abdominal injuries were severe and 
the peritoneal contamination with urine 
and fecal material was abundant. In cases 
of this type if the red blood count began 
to drop and the signs of internal hemor- 
rhage appeared, then operation would have 
to be performed at once regardless of all 
other considerations. Where there is no 
evidence of internal hemorrhage and when 
shock has been controlled, then surgical 
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intervention judiciously applied to aid 
the reparative activities of the body will 
result in a saving of many lives. 

In injuries of the bladder it is of p: me 
importance to keep that viscus em >ty, 
Drainage by suprapubic catheter as we | as 
inlying urethral catheter will accom» ish 
this objective satisfactorily. In our «ase 
one there was a slough of the entire dome 
of the bladder, yet convalescence was 
uneventful because the bladder was {kept 
empty. In our second case the vesico- 
vaginal fistula healed without surgical 
repair merely by the simple procedure of 
keeping the bladder empty. 


SUMMARY 


1. Two cases of severe abdominal injury 
with peritoneal contamination are reported. 

2. In Case 11 a metal rod passed upward 
through the vagina, both walls of the 
bladder and into the peritoneal cavity 
where it severed a loop of ileum and almost 
completely tore the mesentery root free 
from its attachment. 

3. Both patients recovered completely. 

4. The surgeon should direct his atten- 
tion toward the recognition of shock and 
internal hemorrhage before any surgical 
procedure is contemplated. 

5. Lacerations of the bladder require 
suprapubic and inlying urethral catheter 
drainage. 

6. It is not necessary to repair vesico- 
vaginal fistulae produced by accidents as 
in such cases healing is spontaneous if the 
bladder is kept empty. 
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“\UBERCULOSIS of the thyroid gland 
as revealed by a review of the early 
literature was first discovered as a 

result of routine necropsies done upon 

patients dying of pulmonary tuberculosis or 
tuberculosis of a generalized miliary type. 

These early case reports were principally 
of academic interest; and it was not until 
after the development of thyroid surgery 
and our increased knowledge of thyroid 
gland dysfunction that the clinical impor- 
tance of tuberculosis of the thyroid gland 
began to be manifest. 

With the development of the practice of 
careful microscopic examination of tissue 
removed at operation, reports of cases of 
this disease from many widely separated 
sources began to appear in the medical 
literature. But in spite of this and the 
careful clinical study and observations that 
were made, no pathognomonic syndrome of 
this condition was discovered as might be 
expected. 

The literature on tuberculosis of the 
thyroid gland, while it is by no means 
voluminous, has been so admirably re- 
viewed by Plummer and Broders, Higgins 
and Mossiman, Rankin, Graham and 
others that to repeat the review here would 
be unwarranted. For a more detailed 
account of the work which has been done 
upon this very interesting subject, the 
literature may be readily consulted. How- 
ever it may be in order to summarize 
certain well-established facts concerning 
this condition. 

The manner in which the thyroid gland 
becomes involved is by no means estab- 
lished. It is possibly secondary to an 
und ‘scovered or dormant focus elsewhere in 
the body. Tuberculosis of the thyroid 
glar~ has no distinctive clinical or physical 
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manifestations to distinguish it, as a rule, 
from any of the well-recognized diseases of 
this organ. The disease is seldom recognized 
until after surgical removal of the gland 
and then only after careful microscopic 
examination of the tissue excised. Tuber- 
culosis of the thyroid gland may be found 
in individuals presenting a non-toxic goiter 
or one of varying degrees of toxicity. Upon 
this point, Plummer raises the question as 
to whether the hyperplastic gland is more 
susceptible to tuberculous infection or 
whether the invasion of the gland by the 
tubercle bacillus stimulates the paren- 
chyma to increased activity and thus 
indirectly causes hyperthyroidism. Tuber- 
culosis of the gland may exist without any 
demonstrable evidence of tuberculosis else- 
where in the body. Efforts to demonstrate 
the tubercle bacillus in the tissue involved 
have met with failure except in a few 
isolated instances. Schwartz, however, was 
able to produce tuberculosis in a guinea 
pig by injecting macerated tuberculous 
thyroid tissue removed from a man aged 
thirty. The microscopic picture of tuber- 
culosis of the thyroid gland is typical of 
that found in other organs of the body so 
involved. The condition is principally 
surgical; and the operative results are 
uniformally good. 

The report of the following case has been 
prompted by the rarity of the disease, and 
the desire to contribute to those operative 
cases of tuberculosis of the thyroid gland 
which have previously been recorded in the 
medical literature. 


CASE REPORT 


A white woman aged forty-one, married, was 
first seen by one of us (J. R. D.) December 15, 
1932, at which time she complained of nervous- 
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ness, loss of weight, insomnia, anorexia and 
goiter. Her history was that of a thyroid gland 
dysfunction dating back to the age of fourteen 


Fic. 1. Photograph of right lobe of thyroid gland cut in 
half showing adenoma with cystic center and pale, 
opaque area in which tiny tubercles may be seen on 
close inspection. (Actual size.) 


when she first noticed an enlargement of the 
thyroid which subsided after her menstrual 
cycle had become well established. 


follicles may be seen among tubercles. 


During the years of girlhood and young 
womanhood, she was aware that at intervals 


the thyroid gland alternately increased and 
decreased in size; and that accompanying this, 
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she was conscious of nervousness, irritabi! ty, 
and increased heart rate; her “heart at ti: es 
pounded severely.” This condition contin ied 
periodically through the years, with -he 
attacks becoming more severe and prolonged. 
In 1928 during a rather severe attack of th: ro- 
toxicosis, she consulted her physician whe at 
once recognized her true condition, appra’-ed 
her of the fact, and put her on medical treat- 
ment. Under medical treatment, she improved 
and was advised to submit to a thyroidectomy. 
She refused. 

From 1928 to 1931 she experienced frequent 
attacks of thyroid hyperactivity which con- 
fined her to bed for variable periods of time. 
Following an attack of influenza in February 
1931 she was confined to her bed for four 
months with profound toxic symptoms. In 
December 1931, and immediately following the 
sudden death of her mother she again experi- 
enced a return of her toxic symptoms which 
were more severe than at any previous time. 

The only history of goiter in her family was 
that of her paternal grandmother who had had 
a goiter for forty years. She had it excised at 
the age of seventy and lived in good health 
until her death at the age of eighty. 


Fics. 2 and 3. Photomicrographs under low power showing cellular tubercles composed of epithelioid cells 
and Langhans’ giant cells. Some tubercles show beginning caseation in their centers. In Figure 2, thyroid 


Physical Examination. Upon examina’ ion 
this patient presented a pathetic sight. »he 
was in bed, and the expression of fear anc “p- 
prehension was most pronounced. Her h 2d, 
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arms and hands were in constant motion; her 
specch was rapid and many sentences were left 
incomplete. Her weight was 92 pounds (normal 
110); temperature 100.4°F.; pulse 160 to 180 
beats per minute, regular and full; the blood 
pressure was systolic 182, diastolic 102, pulse 
pressure of 80. The heart sounds at the apex 
were extremely turbulent, the left border of the 
heart on percussion was three finger widths to 
the left of the left nipple line in the fifth and 
sixth intercostal spaces. The right lobe of the 
thyroid gland was about the size of a lemon, 
smooth and firm. The left lobe was about the 
size of a small walnut. No bruit was heard. 
The pulsations in the neck were most marked. 
The palms of the hands were moist and there 
was a fine tremor in the extended fingers. No 
exophthalmus was present. The erythrocytes 
numbered 4,240,000, leucocytes 12,600 with 
-8 per cent polymorphonuclear leucocytes, 19 
per cent lymphocytes, and 3 per cent eosino- 
philes. The hemoglobin was 78. The urine 
showed a trace of albumin. The basal metabolic 
rate was plus 67. Stereograms of the chest did 
not reveal any pathology. 

The entire picture was one of a very severe 
thyrotoxicosis and it was perfectly apparent 
that careful medical supervision would be 
necessary before surgical interference could be 
resorted to. 

After some weeks of medical treatment, her 
condition improved materially. The pulse and 
blood pressure decreased and she gained 14 
pounds; but it was not until April, 1932 that 
she consented to enter the hospital for operation. 

Operation, April 30, 1932. Under gas-oxygen 
anesthesia, a subtotal thyroidectomy was done 
without difficulty. In excising the right lobe it 
was noticed that there was present a consider- 
able amount of degenerated tissue in the 
periphery of the gland and along the right 
tracheo-esophageal groove which was not 
encountered in the left lobe. A small rubber 
tissue drain was inserted along the right 
tracheo-esophageal groove, and the wound was 
closed with catgut for the subcutaneous tissue 
and muscles, and metal clips for the skin. 

Pathological Report (E. M. H.). Gross 
description: The specimen consists of two 
Separate partly ecapsulated nodules of thyroid 
gland. The larger piece measures 5 X 3 X 2 
cm., the smaller one 4 X 2.5 X 1.5 cm. Both 
nocules reveal a yellowish-brown cut surface 
of ‘ine texture with cystic degeneration and 
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hemorrhage in the centers, typical of the so- 
called “fetal adenoma.” In the posterior portion 
of the larger nodule (right lobe) there is a pale, 


Fic. 4. Photomicrograph under low power showing 
heavy lymphocytic infiltration about tubercles. 
Round and oval spaces are thyroid follicles. 


opaque area 2 X 0.7 cm. which is firmer than 
the remaining part of the gland (Fig. 1). Close 
inspection reveals tiny gray nodules 1-2 mm. 
in diameter within this area. A small piece of 
grossly normal thyroid tissue is attached to the 
smaller adenoma. Parathyroid bodies were 
searched for but none was found. 

Microscopic examination: sections from the 
larger piece (right lobe) show many small 
follicles containing very thin colloid. In the 
denser, opaque portion is a granulomatous 
tissue in which many cellular tubercles are 
seen composed largely of epithelioid cells. 
Langhan’s giant cells are prominent in many 
of the tubercles and some of the latter show 
early caseation of their centers (Figs. 2-4). 
There is a dense lymphatic infiltration about 
many of the tubercles (Fig. 4), and in some 
areas large lymphoid follicles with conspicuous 
germinal centers are present. Repeated at- 
tempts to stain tubercle bacilli in the tissue 
failed. 

About the edges of the granulomatous area 
the thyroid follicles are large, some of them 
being moderately dilated. The epithelial cells 
lining the follicles are low to medium high 
cuboid cells. Thin colloid occupies the spaces. 
The looser tissue central to the opaque area 
shows small scattered follicles lined by flattened 
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epithelium and surrounded by an edematous 
delicate hyaline stroma. 

Sections of the left lobe show dilated follicles 
with small scattered areas of epithelial hyper- 
plasia. The normal appearing thyroid tissue 
shows many small follicles filled with moder- 
ately dense colloid. Small lymphoid follicles 
are found in the supporting connective tissue. 
Sections from the left lobe show no evidence of 
tuberculosis. 

Diagnosis. Multiple fetal adenomata of 
thyroid, with hyperplasia. Miliary tuberculosis 
of thyroid gland. 

Postoperative Course. This was uneventful 
except that on the third day, the patient 
developed an auricullar fibrillation which 
persisted for thirty-six hours and then subsided. 
The small rubber tissue drain was removed 
twenty-four hours following the operation and 
the amount of serous discharge from the wound 
was negligible. On the ninth postoperative day, 
the patient was discharged from the hospital 
with a firmly healed wound. 

Follow-up. This patient has been kept 


under rather close observation since operation. 


Aucus 1934 


She now weighs 104 pounds; her basal m»ta- 
bolic rate is plus 15; her pulse is 90 to 100 and 
soft. The blood pressure is systolic 138, dias olic 
88. The nervousness and irritability fave 
completely subsided. Her general appearsnce 
and feeling of well being have markedly 
improved. The skin about the scar, which is but 
a hairline, is soft and there is no induration of 
the skin of the neck. Repeated examinations 
thus far reveal no evidence of tuberculosis. 
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NEW DEVICE FOR TRACTION 


IN THE TREATMENT OF FRACTURES AND DISLOCATIONS OF THE EXTREMITIES 


Davip C. StrrAus, M.D., F.A.C.S. 


CHICAGO, ILL. 


ward subtalus dislocation of the 
foot recently, the author used the 


eee with a case of back- 


axis of the foot and the two ends brought 
behind the back of the operator and tied so 
that the patient’s foot was close to the oper- 


Fic. 1. Traction belt in use. 


following well-established method of exert- 
ing traction with gratifying success. 

\Vith the patient lying on a fluoroscopic 
table, a strip of muslin spica bandage, 5 
inches in width and about 2 yards in 
lencth, was slit at its center for a distance 
of about 5 inches and was slipped over 
the foot, with the long axis of the bandage 
parallel to the long axis of the foot, up 
as ‘ar as the ankle, when the bandage 
wa: turned at right angles to the long 
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ator’s abdomen when he stood bracing him- 
self against the foot end of the table. One 
assistant was instructed to stand at the 
opposite end of the table behind the pa- 
tient’s head and lock his two flexed arms 
under the patient’s axillae so as to exert 
countertraction. A second assistant was 
instructed to stand at the side of the table 
and assist in exerting countertraction 
by grasping the patient’s leg just above 
the ankle (Fig. 1). The patient was then 
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anesthetized and the dislocation was easily 
reduced, due to the strong traction and 
manipulation the operator was able to 


Fic. 2. Traction belt, showing slit at center and zipper 
which allows slit to be opened readily and, after 
device is applied, quick closure of slit until fit is 
accurate; also simple lock. 


exert by bending his torso backward and 
sideward, and squatting and rising, while 
at the same time having both hands free 
to manipulate the foot. 

The practicability of this method im 
this case led the author to construct the 
following device for this purpose. The 
device consists of a 5-inch canvas strap, 
2 yards in length, similar to that used to 
restrain patients on the operating table, 


Straus—Traction Device 


Avucust, 1934 


and is equipped with a simple metal caich 
by means of which it is possible to tighten 
or loosen the strap with a minimum of 
effort (Fig. 2). At the center of this strap 
a 7-inch zipper is stitched in place after 
cutting a longitudinal slit about 10 inches 
in length, the edges of which are bound 
with cotton tape sewn in place by machine. 
This zipper allows the slit to be opened 
readily and after applying the device 
to a foot or wrist, the slit can quickly be 
closed until the fit is accurate. The end 
of the strap to which the lock is attached 
is brought around behind the operator 
from his left with his left hand, then 
grasped in the right hand, at his right, and 
then the free end of the strap is slipped 
through the lock and drawn to the desired 
tension. 

This device has been found extremely 
practical and is suggested for reduction 
of fractures and dislocations of the ex- 
tremities. 

It may also be used to fasten a foot to 
the foot-plate of a fracture table. 

It is suggested, also, for use in maintain- 
ing continuous traction. 
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BALTIMO 


INCE the advent of electrosurgery, 
S new methods of application of surgical 

high frequency currents have con- 
stantly been developed. It is quite obvious, 
as | have previously shown! that many 
familiar surgical instruments can be used 
for the efficient application of high fre- 
quency currents, either to destroy and 
remove diseased tissue or to bring about 
quick and sure hemostasis. 

Harvey Cushing? drew attention to the 
value of a combination of the usual glass- 
sucker, so commonly employed in brain 
operations, to keep the wound dry while 
applying some form of electrosurgical 
electrode to the vessel. In thinking this 
matter over, it occurred to me to have a 
well-insulated, metal sucker, through which 
the high frequency current could be passed 
at will, thus accomplishing aspiration and 
coagulation in one procedure. It is the 
object of this paper to describe the develop- 
ment and uses of such an instrument. 
Before proceeding further, however, it is 
only fair to mention others who have 
independently hit upon the same idea. 

I first began to use this electrosurgical 
aspiratorin January or February of this year 
(1932) and indirectly learned some months 
later that Cushing had also developed 
a similar one, whereupon I wrote him, 
telling of my own experiences with the 
instrument. In a letter from Louis C. 
Brand of Kwangju, Korea, a few weeks 
ago, he suggested a like instrument with 
the addition of some form of hemostatic 
clamp and is working out this addendum. 
A few days ago, while showing my instru- 
ment to Walter Dandy, he told me of his 
own modification. He has, for some years, 
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AN ELECTROSURGICAL ASPIRATOR 


Grant E. Warp, M.D., F.A.C.S. 


RE, MD. 


been in the habit of using a metal, rather 
than a glass sucker, in brain operations, so 
that he quickly hit upon the idea of 
electrofying his metal sucker. As the 
wound is aspirated dry and the vessel 
engaged in the end of the hollow instru- 
ment an assistant touches the metal 
aspirator with an active electrode, coagu- 
lating the vessel. This requires an extra 
bit of technique, whereas, if there was a 
switch in the insulated sucker, such as I 
have devised, the technique would be 
simpler. Brand’s suggestion is unique, but 
the presence of an unnecessary clamp only 
complicates the instrument. 


DEVELOPMENT OF THE INSTRUMENT 


At first, as a trial instrument, I used a 
flexible nasal aspirator (Fig. 1A) covered 
with small rubber tubing down to within 14 
inch of the tip, equipped on the proximal 
end with a_ binding-post for the high 
frequency cable. As was suspected, this 
narrow tube easily became clogged with 
coagulated material during the course of 
an operation. It served, however, to prove 
the value of my idea. I then chose the next 
larger nasal aspirator (Fig. 1B) similarly 
insulated with rubber tubing, but in place 
of a binding-post, an insulated chuck was 
attached to the handle, and about !¢ inch 
from the tip, that is, just beyond the 
insulated rubber tubing (Fig. 1), two small 
holes were bored 37g inch in diameter, 
opposite each other. These holes are 
serviceable in aspirating a pool of blood 
from a deep pocket, into which several 
vessels bleed at the same time. The tip of 
the aspirator is placed over any one of the 
vessels for coagulation, while the blood 
from the others is aspirated through these 
little holes, the wound being constantly 
kept dry. 
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Although the electrosurgical aspirator is 
useful with practically any electrosurgical 
generator, it is of most value where two 
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Fic. 1. Original experimental electrosurgical aspirators. 


cords lead from the generator to the 
operating field, one carrying the cutting 
and the other the coagulating current, 
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Fic. 3. Diagram of pistol-grip clectrosurgical aspirator. 


allowing the operator to scoop out a tumor 
with a loop or make an incision with a 
straight electrode carrying the cutting 
current while his assistant dries the field 
with the electrosurgical aspirator. There 
are times, however, when aspiration with- 
out coagulation is required, as, for instance, 
in making a clean incision in the abdominal 
wall, for the current flowing constantly 
through the aspirator would coagulate all 
of the fat touched. In order to obviate this 
and make it possible to control aspiration 
or coagulation separately, or use both at 
the same time, I had a special device made 
(Fig. 2), with a switch in the handle. 
This permits drying of the wound up to the 
bleeding point without destroying unneces- 
sary tissue, and as soon as the vessel is 
found and caught in the end of the aspirator, 


the switch button is pressed and the 
bleeding stops. To convert the instrun ent 
into a coagulator without aspiration a ‘ole 


Button used 
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Fic. 2. Electrosurgical aspirator with adjustable tips 
(A and B), and current control switch. Hole may be 
made in suction tube to vary suction with finger. 


may be bored in the suction tube over 
which a finger or thumb is placed for suc- 
tion or released when coagulation alone is 
desired. Coagulation without suction is 
required at the end of an operation to 
leave the wound covered with a sterile 
coagulum. 

Still another advance is to make a small 
pistol-grip handle, through which the wire 
cable and suction tube pass. The trigger is 
so arranged that the current may be 
turned on or off at will; at the usual 
location of the hammer of the pistol there 
is an opening for control of suction (Fig. 3). 


USES 


From what has been said, it is obvious 
that this instrument is of use in many 
places, but in summary a few additional 
points will be emphasized. 

Incisions through Normal Tissue. In 
clean abdominal operations, breast amputa- 
tions or other surgical procedures, electro- 
surgical aspiration offers a quick method of 
hemostasis, eliminating messy sponging 
with its associated trauma, the application 
of clamps and subsequent coagu!.tion 
through the clamps or application of 
ligatures. As the surgeon makes the incision 
with an electrosurgical current, or sc rIpel, 
the assistant cleans up the blood wit! the 
aspirator, touching each vessel separ tely 
and the current held on long enough 
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to coagulate, and secure hemostasis. This 
saves a great deal of time, when the assist- 
ant trains himself to be dexterous with 
this new adjunct. 

Deep Wounds. Not uncommonly, ma- 
ligrant areas and often large, benign 
tumors are so far beneath the surface or in 
sinus or body cavities that the surgeon 
has to work in a deep, narrow opening, 
where bleeding is free and difficult to 
control to maintain satisfactory visibility. 
The combination of dissection or electro- 
surgical looping, with the electrosurgical 
aspiration, greatly simplifies the technique. 
In extensive cancers of the antrum, where 
one cannot get all the way around the 
growth, the approach is necessarily through 
the malignant disease, which is coagulated 
and sterilized as removed, or scalloped out 
with the loop and the base simultaneously 
kept dry and coagulated with the aspirator. 

Urinary Bladder. This is another loca- 
tion in which the wound is ordinarily wet 
which can be kept dry by the aspirator 
and as bleeding occurs the current turned 
on by means of the thumb switch, stopping 
the hemorrhage. 

Oral Cavity. Here where, bleeding and 
moisture are awkwardly controlled be- 
cause of the difficulties of approach and 
abundant saliva, the field is more readily 
dried and the current turned on for 
coagulation of bleeding points. 

Brain Operations. ‘The control of hem- 
orrhage is always difficult and the as- 
pirator of particular advantage. It is 
valuable in making incisions through the 
scalp, as in other clean wounds. With a 
trained assistant bleeding from the wound 
in the brain tissue, and from the dura are 
controlled much more quickly by this 
combination of aspiration and coagulation 
than with former methods. Dandy sug- 
gested the coagulation of oozing areas and 
vessels which cannot otherwise be reached 
by packing with a small, wet, cotton sponge 
and pressing of the aspirator against the 
cotton. This dries out the cotton and 
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tissues, at the same time the current heats 
the sponge to such a temperature as to 
control the hemorrhage. 


{ tube 


blood is aspirated 
as coagulating 
electrode is applied 


4 


Giv Ging t issues 


Fic. 4. Incision with cutting current while assistant 
keeps wound free of blood with aspirator, coagulating 
vessels by pressing switch button. 


SUMMARY 


An instrument has been described which 
aspirates blood from a surgical wound and 
at the same time will permit coagulation 
of bleeding points by touching the elec- 
trode to the bleeding point, as the area 
is kept dry with the aspirator and the 
current turned on by means of a switch 
in the handle of the electrosurgical aspira- 
tor. This greatly facilitates operating 
through normal tissue, such as abdominal 
or breast wounds, deep-seated wounds, 
operations in the urinary bladder, oral 
cavities and brain. 
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A NEW HEMOSTATIC PROSTATECTOMY BAG* 


A. RAVICH, M.D., F.A.C.S. 


BROOKLYN, N. Y. 


N spite of the increasing popularity of 

transurethral operations of the prostate, 

a considerable proportion of urologists 
and surgeons still persist in clinging to oper- 
ative removal as their method of choice. 
Until the newer procedures have been 
thoroughly tried by the test of time it seems 
likely that most prostates are destined for 
surgical removal. 

Realizing the dangers from excessive 
hemorrhage the earliest prostatectomists 
packed the prostatic cavity with gauze, but 
this met with various objections, chief of 
which were (1) the secondary hemorrhage 
that followed the removal of the gauze, and 
(2) injury to the internal sphincter. Some 
preferred the use of sutures placed around 
the bleeding points in the capsule. To this 
and many of its modifications introduced 
from time to time there are various objec- 
tions. Their acceptance by only a small 
minority of urologists is sufficient evidence 
of their impracticability. Others employ 
nature’s method of physiological hemos- 
tasis by the clotting of the blood within 
the prostatic capsule. To facilitate the 
evacuation of the excessive clots the wound 
is kept open by the use of a large Freyer 
tube or spring clip. Spontaneous cessation 
of the bleeding is obtained when the 
bladder is kept empty and contracted 
down on the torn vessels. 

Of the various types of hemostatic bag 
which have been in use for many years and 
which depend for their effectiveness upon 
the centrifugal pressure from within the 
capsule, the most popular and most widely 
used to this day are the Hagner and Pilcher 
bags. Although the hemostasis produced is 
usually excellent, there are a number of 
disadvantages, chief of which are (1) more 


or less temporary paralysis of the vesical 
and urethral sphincters by the prolonged 
pressure of the bag with occasional urinary 
incontinence and (2) outward pull on the 
torn end of the prostatic urethra away 
from the bladder by the conical distal 
portion of the bag. This tends to delayed 
epithelialization and consequent delay in 
spontaneous restoration of the urinary 
function. 

Realization that immediately after enu- 
cleation of the prostate one can frequently 
feel the vesical sphincter contract down 
and that the large vessels from which most 
of the troublesome bleeding occurs arise 
from points on the vesical neck correspond- 
ing to five and seven o’clock, the author 
decided to construct a bag which would 
exert pressure from the bladder aspect of 
the vesical neck at its junction with the 
trigone and flatten the entire prostatic 
capsule and bed against the pubic arch, 
perineum and pelvic floor, like an accordion. 
The bleeding that arises from within the 
capsule as well as from the torn edges of 
the trigone is thereby fairly well controlled 
and the vesical sphincter is neither trau- 
matized, overstretched nor paralyzed. Nar- 
cotics are therefore not as essential as with 
the use of previous bags which distend 
the vesical sphincter and prostatic bed and 
capsule under considerable pressure. Raw 
surface is coapted against raw surlace. 
Bleeding following the removal of the bag 
is negligible since there is no tearing away 
of a foreign body from the raw sur!ace. 
Pressure can be released after four to cight 
hours following enucleation, and traction 
easily restored if bleeding should become 
the least bit troublesome. The torn end of 
the urethra is not displaced. 


*From the Department of Urology, Jewish Hospital, Brooklyn. 
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The bag, shaped like a doughnut, has a 
di:meter of approximately 7 cm., a width 
wien distended of about 2.5 cm. and a 
capacity of about 125 c.c. As illustrated, 
the catheter tubing passes through the 
center of the bag at its distal aspect then 
slopes downward so that the bladder 
aspect of the bag presents the catheter 
eye near the floor of the bladder. To intro- 
duce the bag, a woven silk bougie a 
boule is passed through the urethra into 
the prostatic bed where the tip generally 
gets caught against the vesical sphincter 
but can easily be guided into the bladder 
and out into the wound by the finger of 
the operator. The end of the catheter 
tubing is slipped over the bulb of the bougie 
and as the assistant withdraws the bougie 
out of the urethra the operator feeds the 
tubing and bag into the bladder. A Hagner 
sound may also be used for the same 
purpose. The bag is then filled with about 
125 c.c. of hot water through the upper 
tube and traction is applied to the catheter. 
This is then fastened to the thigh by means 
of narrow adhesive strips for four to six 
hours. The wound is only partially closed 
to permit removal of the bag. On the fol- 
lowing day the bag is deflated, the catheter 
portion sterilized and lubricated and the tip 
of a No. 14 or 16 F. whistle tip rubber 
catheter is telescoped into it. As the bag 
is removed the catheter is drawn into the 
urethra and bladder and tied in place for 
six to eight days. After the second day, 
the wound is usually dry, requires dressing 
only once a day and is generally healed on 
about the sixth or eighth day after oper- 
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ation. Upon removal of the indwelling 
catheter the patient usually voids per 
urethra without any suprapubic leakage. 


Fic. 1. Sagittal section showing author’s inflated hemo- 
static bag in situ compressing prostatic bed against 
pelvic floor and public arch. Note that bag does not 
enter prostatic bed nor does it distend internal 
sphincter. 


With this procedure the use of sounds 
and catheters for closure of suprapubic 
fistula with occasional false passage through 
strictured urethras and traumatization of 
the granulating prostatic bed is no longer 
found necessary. The convalescence is 
generally much smoother, more rapid and 
cleaner. Frequent changing of saturated 
dressings or the wearing of a suprapubic 
bag are also unnecessary. 

By means of this technique it is not 
unusual to see complete closure of the 
wound after a single stage prostatectomy 
and satisfactory urination on the ninth day 
after admission to the hospital, and similar 
results after a two stage suprapubic 
prostatectomy within thirteen days after 
admission. 
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FTER a laparotomy has been per- 
formed, either in the upper or in 
the lower abdomen, it often hap- 

pens that the organs, because of the 
forced inspiratory and expiratory move- 
ments of the patient, develop a tendency 
to force their way out between the edges 
of the wound, thus compelling the surgeon 
to waste time in reducing the mass, which 
would otherwise hinder the continuance 
of the operation. This extrusion of the 
organs takes place very often when, 
instead of the abdominal relaxation neces- 
sary for the surgical intervention, there 
develops an excess of pressure, due to the 
respiratory efforts, particularly in those 
cases where accumulation of gas causes 
distention of the intestinal loops. 

We are frequently confronted, in the 
course of a general anesthesia, with a 
number of disturbances, such as bronchial 
or tracheal hypersecretion, due in most 
cases to ether, and which give rise to 
increased respiratory efforts and determine 
a continuous alternating displacement of 
the contents of the greater cavity, impelled, 
both at expiration and inspiration, by the 
intensified movements of the diaphragm. 

The reflex spasm of the glottis or its 
obstruction by saliva or by secretions from 
the respiratory tract are responsible for 
violent fits of coughing, both at the onset 
and at the close of the anesthetic pro- 
cedure. The marked rise of intra-abdominal 
pressure is often the cause of the eviscera- 
tion with which every surgeon is familiar. 
The postoperative retching and vomiting 
produced by the anesthetic or by traction 
of the solar plexus have a similar action. 
On the other hand, an incomplete anes- 
thesia, which brings into play the natural 
and automatic reaction of the patient, is 
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frequently accompanied by the same ob- 
jectionable extrusion of loops of intestine, 
or of the omentum. 

While the operation is in progress these 
phenomena do not, as a rule, give rise to 
any serious consequences, as the surgeon 
can achieve his surgical intervention with- 
out further difficulty by pressing down 
the intestinal mass by means of com- 
presses, in operations in the pelvic cavity, 
or, in gastro-entero-anastomoses, by pro- 
tecting the partly extruded parts by 
means of towels or clamps. 

The abdominal pressure gives the sur- 
geon the most trouble when he begins to 
sew up the peritoneum. At this stage the 
extruding organs, which have been allowed 
to drop back into the abdominal cavity, 
are free from restraint by extraneous 
agents, while the edges of the peritoneum 
are being held by forceps; the loops of 
bowel, or just the omentum, are thus 
free to rise rhythmically and to interpose 
themselves between the edges of the 
wound, thus running the risk of being 
caught in the suture, and thus delaying 
the closing of the peritoneum. 

In order to overcome this technical 
difficulty, several means have been tried: 

1. Depression by means of compresses. 
If the operative procedure is on the female 
internal generative organs, the surgeon, 
with the patient in the Trendelenburg 
position, will have pushed back the intes- 
tinal mass by means of two or three wet 
compresses. Once the operation is finished, 
these are removed in their proper orc er: 
it is here that the problem of closing the 
peritoneum arises. The surgeon take: a 
wide compress and spreads it out ©ver 
the loops of intestine and the oment™, 
which he seeks to keep away from ‘he 
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ed °s of the wound. This method, generally 


us: | because of the lack or inefficiency of 


ap ropriate instruments, has the following 


disadvantages: (a) Because of the volume 
of the compress, it requires, for its with- 
drawal, a fairly large opening, through 
which the organs again try to extrude. 
(b) The effort exerted in disengaging the 
compress causes the omentum and the 
loops to come with it, a procedure in which 
these are inevitably more or less bruised. 
(c) The prolonged friction berween com- 
press and intestinal contents is a constant 
source of postoperative perivisceral irrita- 
tions (Lardennois). In addition to this, if 
the abdominal contractions are violent, 
the compress is apt to be pushed, together 
with the underlying tissues which it seeks 
to protect, against the edges of the wound, 
or rather of the peritoneum. This procedure 
is followed by all of us who perform surgical 
work, because it is the easiest, even if we 
recognize its disadvantages and decry 
its inefficiency. 

2. Depression by means of the assist- 
ant’s hand. In some emergency cases, the 
surgeon endeavors to have his assistant 
hold back, with his open hand, the in- 
testinal mass. This is the most inefficient 
of all procedures. 

_ 3. Desmaret’s depressor. This depressor, 
invented by the great French surgeon, 
we have only seen in pictures, and is not 
ver’ common among us. It is composed 
of three movable parts, and does not seem 
to \e sufficiently wide. An early model, 
whi-h we had occasion to examine recently, 
has a number of disadvantages, which 
wer probably the reason for the later 
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alterations made in it. 
4. The Poisson fan. This apparatus 
which, from a theoretical viewpoint, would 


be the most convenient and efficient, does 
not function in a reliable manner in prac- 
tice. The device which closes and opens 
the four blades in the dark, inside the 
abdominal cavity, makes its use inad- 
visable, in our opinion, because of the 
danger of pinching or cutting the omentum 
or a loop of bowel. 

5. The Pauchet “sole.” This is the 
instrument most frequently used among 
us. It is made up of one single part, shaped 
like a sole, but it has the disadvantage 
that it must be taken out just at the time it 
is most needed, and leaves the peritoneum 
still widely open. Its dimensions and 
shape, in addition, do not afford a sufli- 
ciently wide surface in contact with the 
organs, which frequently overlap it on all 
sides and thus prevent the suturing. 

6. The Reverdin spatula, which is 
scarcely different from the Pauchet sole. 


A NEW DEPRESSOR 


In view of the shortcomings of all of the 
above-mentioned apparatus, with the ex- 
ception of that of Desmaret, of which we 
only knew after ours was already in use, 
we developed our apparatus which we 
caused to be made up and which, after a 
few alterations, presents the appearance 
shown in Figures 1 and 2 and which we 
shall describe as follows: 

The apparatus is composed of four parts 
or sections, which cover, when assembled, 
and exclusive of the handle, a surface of a 
maximum length of 6546 in. (16 cm.) by 
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a maximum width of 3539 in. (8 cm.). 
Each part consists of a flat section and a 
handle, separated by a curved portion 


134, in. (3 cm.) long. At the free end of 
the handle of the last part there is a pin. 
The corresponding ends of the handles of 
all the other parts have a slot, which 
engages in this pin (Figs. 3 and 4). On one 
side of the handle each of them has, in 
addition, a tongue, which fits into a longi- 
tudinal groove on the other side of its 
neighbor, thus forming a tongue and groove 
assembly, which not only unites the parts 
in one solid whole, but allows the apparatus 
to be easily taken apart. The assembly 
is further strengthened by a wing nut, 
mounted on a u-shaped loop, which is 
hinged to the handle of the last part 
(Fig. 3); this device, which can be moved 
freely up and down, around the last part, 
can be brought to rest on a semi-circular 
notch cut into the handle of each of the 
other parts and when the wing nut is 
fastened it exerts a sufficient pressure on 
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the outer side of the handle of the fi-st 
part to hold all of the parts togetl er 
securely. The flat sections of each of 11 


Fic. 4. 


parts, thus held together, make a surface 
which is slightly convex (Fig. 5). 

To take the instrument apart, all that 
is needed is to unscrew the wing nut, raise 
the u-shaped loop and loosen the first 
part by pushing it slightly forward and 
sideways (Figs. 6 and 7). To loosen the 
other parts, proceed in the same manner. 

An experience of three years with this 
instrument has enabled us to present it as 
a device which overcomes satisfactorily 
the technical difficulties which led to its 
invention: depression of the organs is 
complete and the peritoneum can be closed 
up to and including the last suture but 
one, at which time it is taken apart. (IIlus- 
trations by courtesy of Salvador Oliveira.) 
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WILLIAM HEWSON 


ILLIAM HEWSON, son of a physi- 
cian, was born in Hexham, North- 
umberland, in 1739. Inasmuch as 

his father did not have wealth, and he was 
one of eleven children, William earned an 
education only by dogged persistence and 
an inherent mental brilliancy. 

He began the study of medicine in his 
father’s office, but in time began the study 
of anatomy under the Hunters. John 
Hunter left Hewson in charge of the 
dissecting room while he went abroad. 
Upon his return Hewson was offered a 
partnership with Hunter which he ac- 
cepted, but meanwhile went to Edinburgh 
and studied anatomy under Monro secun- 
dus, with whom later in life he quarrelled 
violently. In addition to studying anatomy 
he studied physic and allied subjects. 

He married and Hunter, who had an 
aversion to Benedicts, broke off the part- 
nership. In September, 1772, Hewson 
started teaching anatomy on his own 
account and with profit. 

He made he first reputation through his 
Royal Society memoir on the lymphatics. 
This won him the Copley medal (1769) 
and the honor of F.R.s. (1770). 

Hewson’s discoveries concerning the 
existence of lacteal and lymphatic vessels 
in birds, reptiles and fish was a subject of 
paramount importance at that time. Hew- 
son showed that when coagulation of the 
blood is delayed a coagulable plasma can 
be separated from the corpuscles and 
skiimed off the surface, and that this 
plasma contains an insoluble substance, 
whi-h was called “‘coagulable lymph,” and 
Which today is known as fibrinogen. This 


work was soon forgotten. The modern 
discovery that fibrinogen is a_nucleo- 
proteid, and that in coagulation it is con- 
verted into fibrinogen, renewed emphasis 
on Hewson’s previous work. 

In 1767 he made the important discovery 
that air is contained in the pleura in 
pneumothorax. He was one of the first to 
perform the operation of paracentesis 
(Monro secundus preceded him in this 
operation). 

His wife, after his death, enjoying a 
friendship with Benjamin Franklin, ac- 
cepted his invitation and moved to Phila- 
delphia. Here she lived until 1792, when she 
moved to Bristol, Pennsylvania, where her 
eldest son, William, had a medical practice. 
She lived with him until her death in 1795. 
Her son, William, survived her only a 
few years. However, to this day the 
family are represented and have been 
illustrious in medicine. 

While a young man, at the height of his 
career, famed as an anatomist and a 
physiologist, William Hewson pricked his 
finger while dissecting. Septicemia resulted. 
The illness was a short one. William Hew- 
son died in his thirty-fifth year, on May 1, 
1774. He was buried at St. Martin’s-in- 
the-Fields, as is recorded in the Register 
kept in the church of that parish: “May 
6, 1774, William Hewson, a man.” We do 
not know if any monument was erected 
to his memory, or if he ever had an 
epitaph. The site of his grave is now 
unknown. 

Only the results of his scientific genius 
have kept his name alive for posterity. 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 


LOCAL AND REGIONAL ANESTHESIA: 


A RETROSPECT AND PROSPECT 


HALSTED, THE FATHER OF NEUROREGIONAL 
ANESTHESIA, NERVE BLOCKING 


Going further into this matter, it ap- 
pears to me indubitably clear that the 
first premeditated use of cocaine on the 
principle of nerve-blocking (by intraneural 
injection) for surgical anesthesia was per- 
formed by W. S. Halsted and R. J. Hall 
early in November of 1884. In_ their 
experiments and operations as described by 
Hall in a letter published in the New York 
Medical Journal of December 6, 1884, 
it appears that a lipoma of the supraorbital 
region was removed painlessly by Halsted 
after injecting the supraorbital nerve at the 
supraorbital notch, that Hall had painless 
dentistry done on his front teeth by in- 
jecting the infraorbital nerve in the canal, 
that Hall and a medical student had had 
their lower teeth completely anesthetized 
by an injection into the inferior dental 
nerve (given by Halsted) at its entrance 
into the canal, and that these experiences 
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* Part 1 appeared in the July issue of the JouRNAL, n.s. 25: 189, 1934. 
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on the dental nerve were successfully 
repeated in a number of cases in which they 
were tried by Halsted and Hall. Later, Dr. 
E. H. Raymond, a dentist, reported to the 
New York Odontological Society (January 
20, 1885) that early in December, 1884, he 
had induced Dr. Woodbury (suffering with 
a very sensitive cavity to be filled in a 
molar) to test the value of neuroregional 
anesthesia with cocaine, and that he 
proceeded to Dr. Halsted’s office who 
injected 13 minims of a 4 per cent solution 
into the inferior dental nerve at its entrance 
into the inferior dental canal. Complete 
anesthesia of the gums was obtained in 
eight minutes and Raymond was able to 
use the dental engine with perfect freedom 
from pain.” In another case referred to 
him by Dr. McBride, Dr. Halsted per- 
formed Paraviccini’s neurectomy for neu- 
ralgia of the inferior dental nerve. ‘he 
operation was performed in the winte~ of 
1884-85 in his own bedroom with the 
assistance of Drs. Richard Hall and Frsnk 


Ne. XXV, No. 2 


H. tley. He cocainized the nerve at its 
en’ ance into the inferior dental canal just 
as ne had done with Hall and Woodbury 
anc others. After exposing the nerve he 
clamped and excised a section of it. A 
complicating hemorrhage from the dental 
artery left an indelible recollection of this 
operation. On April 30, 1885, Dr. Charles 
F. Stillman reported to the New York 
Orthopedic Society”! a case of congenital 
talipes on which he had operated by 
“brissement forcé” after Dr. Halsted had 
completely anesthetized the foot, by inject- 
ing the post-tibial nerves at the ankle. 
In reporting this case Dr. Stillman referred 
to the fact “that though the honor of 
the discovery of cocaine as a local anes- 
thetic belonged to Germany, yet to this 
country and to New York City was due the 
credit of demonstrating that perfect anes- 
thesia could be obtained by injecting the 
trunk of the nerve that supplied the part 
affected.” Many years later I learned 
through a personal letter from Dr. Halsted 
that among other operations performed in 
the winter of 1884-85, he had freed the 
cords and nerves of the brachial plexus 
imbedded in a cicatricial mass, after 
injection of the roots of the plexus in the 
neck. This operation was performed in a 
large tent on the grounds of Bellevue 
Hospital, “having found it impossible to 
carry out antiseptic precautions in the 
general amphitheatre at Bellevue where 
numerous anti-Lister surgeons dominated 
and predominated.” 

In 1900, in preparing a report of my own 
work on local and regional anesthesia from 
1885 to 1900, I undertook a general survey 
of the world literature available on the 
subject up to that time.* As a result of this 
very extensive and laborious inquiry, I 
came to the conclusion that Halsted and 
Hal! were entitled to priority as the first 
to ciscover and apply the principles of 
ner\ e-blocking for regional anesthesia. 

*'T (is was summarized in two papers which were 
ved in the Transactions of the Louisiana State 
:! Society for April, 1900, and further extended in 
‘ladelpbia Medical Journal of November 3, 1900. 


publ; 
Med: 
the F 


Matas—Local Anesthesia 


American Journal of Surgery 363 

In 1920, twenty years later, I again 
reviewed the literature of 1884-1885 with 
special reference to the chronology of the 
contributions which dealt with the neuro- 
regional method. This was done at the 
request of the late Dr. C. Edmund Kells, of 
New Orleans, Chairman of a committee 
appointed by the American National 
Dental Association to investigate the 
origin and author of the method of regional 
anesthesia by nerve-blocking which had 
become of such inestimable value in 
dentistry and oral surgery. 

This second survey fully confirmed my 
conclusion of 1900 in giving unequivocal 
precedence to the work of Halsted and 
Hall. The only difference between these 
two reports was that in 1920 I had accu- 
mulated more material to prove Halsted’s 
priority and realized that I had not done 
him adequate justice as the leader and 
prime mover of the cocaine investigation 
which he had started in 1884-85 which 
had definitely established the principle of 
nerve-blocking by regional anesthesia. 

In this second report I had the advantage 
of Halsted’s living testimony, which | 
had not had in my report of 1900 when | 
did not know him personally and depended 
exclusively on the literature extant at that 
time, for my conclusions. In 1920, in reply 
to queries from Dr. Kells and myself 
(March 20, 1920), he showed how quickly 
and actively he had seized upon the news of 
Koller’s discovery to begin his pioneer 
work. He wrote: “ Within a week, or two at 
most, of the arrival of Koller’s first paper 
announcing the effect of cocaine on the 
conjunctiva and cornea, we began active 
experimentation with this drug, hoping 
that it might prove of use in general 
surgery.” By “we” he meant his work as 
chief of the outdoor clinic of Roosevelt 
Hospital in which Dr. Richard Hall* was 
his first assistant, Dr. Frank Hartley, the 
second, Dr. Frank Markoe, the third, and 


*Dr. Hall, a close friend and co-worker of Dr. 
Halsted, retired early to Santa Barbara, California, 
where he died some time in 1900, there ending prema- 
turely a brilliant career of great promise. 
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Drs. George Brewer, Charles Powers, 
Geo. Woolsey and Lucius Hotchkiss as 
additional members of his staff. “In addi- 
tion,” he says, “twenty-five to thirty stu- 
dents of the College of Physicians and 
Surgeons (Columbia) who were registered 
with me as their preceptor, were enlisted 
in the cocaine investigation. At the evening 
quizzes we began our injections into 
nerves, almost all the accessible nerves 
being tested, inferior dental with the rest.” 

As a result of my second inquiry into 
the evidence regarding priority, in 1920, 
I was able to submit a detailed report ot 
the Dental Committee which conclusively 
proved: (1) That Dr. Halsted had fore- 
stalled all his contemporaries in the recogni- 
tion of the principle of regional anesthesia 
by nerve-blocking and had been the first 
to demonstrate its practical value in 
dental and oral surgery by many well 
planned and successful demonstrations. 
(2) That apart from the nerves of the face 
and jaws he had been the first to apply the 
same principle to the anesthesia of the 
extremities [Brachial Plexus Block, Poste- 
rior Tibial Block (in operating for club 
foot), etc.].( 3) That Halsted was the first 
to demonstrate the superiority of intra- 
cutaneous infiltration as compared with 
hypodermal injections in obtaining anes- 
thesia of the skin (subsequently confirmed 
by Corning, Reclus, Schleich, Braun and 
others). (4) That he was the first to 
demonstrate in surgery the anesthetic 
effects of pure water* and of very dilute 
solutions of cocaine by infiltration and 
massive edematization of the skin and 
subcutaneous area, under pressure, thus 
greatly reducing the toxicity of cocaine. 


* Clinical evidence of the anesthetic effects of pure 
water injections began with Potain (1869), Dieulafoy 
(1870), Lebroue and Lafitte (1870), and experimentally 
by O. Liebrich and his “Anesthesia dolorosa”’ (1888), 
but these were purely medical applications for the relief 
of neuralgic, rheumatic and other localized pains, and 
not for surgical anesthesia as Halsted did in 1884. For 
these and other corroborative evidences of Halsted’s 
priority in regard to the four points above mentioned, 
see my monograph in the Louisiana State Medical 
Society Transactions and other publications of 1900 and 
1901, previously referred to. 
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These two last discoveries which have | -2en 
attributed to Schleich (1888) had | cen 
long antedated by Halsted 

All these are fundamental discoveries 
which have profoundly influenced the 
practical evolution of local and regional 
anesthesia. 

I have laid special stress upon Dr. 
Halsted’s priority in regional anesthesia 
in these four procedures and especially in 
nerve blocking, because it is upon this 
principle that the whole superstructure of 
neuroregional anesthesia is based, includ- 
ing spinal, paravertebral, parasacral, 
caudal and splanchnic, which at present 
command all our attention. 

Dr. Halsted’s activities were suddenly 
cut short and nipped in the bud, as it were, 
by his illness in the winter of 1885, just as 
he was preparing to complete a paper on 
the use and abuse of cocaine: “Sug- 
gested by its universally successful em- 
ployment in more than 1,000 minor surgical 
operations.” 

As is well known, he had unwittingly 
succumbed a victim to the ensnaring and 
enslaving properties of the very drug that 
he had been so industriously investigating 
and trying upon himself, quite innocent 
of any knowledge of its treacherous fascina- 
tion. He, fortunately, alone, of the many 
who fell under the spell of cocaine in 
those early and unsuspecting days, “suc- 
ceeded in conquering it by superhuman 
strength and determination and came back 
restored to a splendid life of greater achieve- 
ment.”’* But two years had to elapse before 
he was able to return to his normal activi- 
ties and to his new responsibilities at 
Hopkins. In the meantime, the surgical 
possibilities of the new anesthetic were 
being exploited in every country with new 
ideas, new methods, new substitutes, for 


*W. G. MacCallum’s Life of Halsted.2* For other 
biographic data related to the New York period of 
Dr. Halsted’s activities, see addresses by Welch, \! «tas, 
Finney delivered at the memorial meeting held in 3alti- 
more, December 16, 1923, and published in the H._ ‘sted 
number of the Jobns Hopkins Hospital Bulletin® od in 
Memorial, Trans. Am. Assn. Thoracic Surgery; Areb. 
Surg., 10: 293-295, 1925. 
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the drug, particularly from Germany, 
Frince and America, where local and 
recional anesthesia became the universal 
topic of surgical and medical discussion. 
During this period his own discoveries were 
soon overshadowed and buried under the 
great heaps of the periodical literature 
which had piled up during the fated years 
of his illness, and the methods which he 
had originated were dubbed with the 
names of investigators who had followed 
in his wake. Even his own pupils had no 
knowledge of his pioneer work or its 
fundamental importance.* His horror of 
the drug contributed no doubt to his 
complete silence regarding his work in New 
York to which he seldom or never referred 
until in later years, and until nearly two 
decades had passed away, when the present 
writer and others, historically bent, brought 
them out of the silence and oblivion which 
he himself had imposed upon them. It was 
not until April 1, 1922, barely six months 
before Dr. Halsted’s death, that the funda- 
mental importance and significance of his 
original discoveries in local and regional 
anesthesia were duly recognized by the 
American National Dental Association 
which presented him with a beautifully 
designed gold medal and, in a great ovation, 
gave him full credit as the originator of the 
method of neuroregional anesthesia. 


RESEARCHES OF PHYSIOLOGISTS AND LABO- 
RATORY WORKERS OF THE COCAINE 
PERIOD ANTICIPATED AND CON- 
FIRMED BY SURGEONS AND 
CLINICIANS (1884-1895) 


It is interesting to note that the observations 
of clinicians of 1884-5, Halsted and Hall, 
Corning and others in America, largely antici- 
pated the later demonstrations of the physiolo- 
gists, and were conducted independently of all 
inspiration from the laboratory. None the less 
these physiological researches helped im- 
mensely in later years, especially in the decade 
1840-1900, to elucidate the physiological and 
tox:c action of cocaine on the central as well as 


’ See Harvey Cushing’s tribute to Halsted in Science, 
Oct. 27, 1922. 
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on the peripheral nervous system. Notable 
among the laboratory contributions of that 
early period and after von Anrep (1880), were 
Laborde (1884), Charpentier (1884), Lafont 
(1884), Lakehewitch (1884), and Herman Biggs 
(1885), but the most notable contributions 
came from the laboratories of Francois Franck 
and of Sicard. It was Francois Franck (1892) 
who first applied the term “blocking” to the 
paralyzing effect of the infiltration of a sectional 
area of a nerve trunk in any part of its course 
upon its peripheral distribution. He found 
that the effect of the drug is not limited to the 
purely sensory fibers but that it paralyzes all 
nerves whether motor or sensory, only that the 
sensory anesthesia is much more promptly 
manifested than the motor paralysis. Franck 
said “that the action upon nerve trunks is so 
positive” that he proposed in 1892 that cocaine 
be substituted for the knife in experimenting 
on animals and spoke of its action “‘as physi- 
ological section” of a nerve, differing from 
section with the knife solely in the fact that the 
effect was transitory and never injured the 
integrity of the nerve. The majority of experi- 
menters devoted special attention subsequently 
to the action of cocaine on mixed nerves, in- 
cluding the phrenic and pneumogastric, which 
contradicted the earlier experiments of von 
Anrep who had been led to believe that the 
action of cocaine was limited to the sensory 
fibers alone. Doubt still existed on this point 
until U. Mosso of Turin, in a conclusive and 
most exhaustive review of the work done by his 
predecessors, clearly demonstrated that cocaine 
acted on all nerve fibers alike as a paralyzing 
protoplasmic poison, a view which he had held 
since 1885. But even long before the possibili- 
ties of cocaine medication of the cerebrospinal 
fluid had been recognized by Corning, the 
investigations made by Aducco (1888), Mosso 
(1890), and Francois Franck (1892), and 
particularly Sicard (May, 1899) that we are 
especially indebted for the most satisfactory 
experiments and comparative study of the toxic 
phenomena produced by cocaine when intro- 
duced into the subarachnoid space by the 
cranial route (cisterna puncture) as well as by 
the spinal canal. He and Mosso found that three 
drops of a 10 per cent cocaine solution dropped 
carefully into the floor of the fourth ventricle of 
rabbits caused an almost instantaneous arrest 
of the respiration and death. Aducco had 


previously demonstrated on dogs that from 5 
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to 10 mg. of the drug, when dropped into the 
fourth ventricle promptly arrested the reflex 
excitability of the medulla with failure of the 
respiration and death. He compared the action 
of cocaine to a direct section of the medulla 
with the knife so prompt and certain is its 
paralyzing effect; and all this was done and 
known in the laboratory before Bier’s clinical 
demonstration of subarachnoid spinal anes- 
thesia had come to light. 


J. LEONARD CORNING (1885-1895) AND HIS 
FUNDAMENTAL CONTRIBUTIONS 


In stressing so insistently Halsted’s 
priority in the demonstration of the block- 
ing effect of intraneural injections of 
cocaine on their peripheral distribution, 
I am not unmindful of the fact that in 1885, 
Dr. J. Leonard Corning was working on 
the problem of anesthesia from the neurol- 
ogist’s point of view, almost con- 
temporaneously with Halsted, and had 
discovered a number of new facts or 
principles which contributed greatly to 
the advance of local anesthesia. Notable 
among these, and before he announced 
his greatest discovery of epidural and 
spinal anesthesia in 1886,* was the very 
important fact that the action of cocaine 
(and other local anesthetics) can _ be 
indefinitely prolonged by arresting the 
circulation in the anesthetized area by 
using circular elastic constriction, as in 
the extremities, or by other devices in 
other parts of the body in which circular 
constriction is not practicable.” The advan- 
tage of the constrictor in cocaine operations 
had occurred independently but later to 
Mayo Robson, of Leeds, and Kummer, of 
Geneva, also in 1886, who especially 
insisted on the value of stasis in diminishing 
the dangers of toxic absorption. Notwith- 
standing the fact that he duly credited 
Corning with the suggestion, many German 


*The spinal phase of Corning’s investigation was 
first suggested in his book on Local Anesthesia, further 
elaborated in his article on “Further Contributions on 
Cocain Medication of the Spinal Cord,”’ and completed 
as a demonstration in 1894, “Irrigation of the Cauda 
Equina with Medicinal Fluids,” in his book on “ Pain.”’?8 
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and French writers persisted in referring 
to constriction as “‘Kummer’s method.” 


SCHLEICH AND WEAK ISOTONIC SOLUTIO\S, 

BRAUN WITH ADRENALIN AND NOvo- 

CAINE CONFER VAST IMPROVEMENT 
AND EXTENSION IN THE SECOND 
DECADE OF LOCAL AND RE- 
GIONAL ANESTHESIA 
(1895-1904) 

It was not until Braun, of Zwickau, 
introduced the use of adrenalin, in 1901, as 
a marvellous addition to our technical 
resources, that we were able to dispense 
with the elastic tourniquet and substitute 
adrenalin, the “chemical tourniquet,”’ as 
Braun called it. But what helped us most 
during the cocaine period, was the principle 
of dilution and edematization which we 
had learned from Halsted, but did not 
appreciate at its full value, until Schleich 
vastly improved our anesthesias by a 
better knowledge of osmotic laws (De 
Vries) and of the value of isotonic salt 
solution as the physiological medium for 
the intradermal, hypodermal and massive 
infiltration of very weak and _ virtually 
non-toxic dilution of cocaine. For the 
intraneural injections we used 14 of 1 per 
cent, but with the 149 and l4o9 dilu- 
tions of Schleich, we were able to infiltrate 
large areas circumferentially and thereby 
block the entire operative field. In using 
these solutions for extensive operations we 
found that the frequent relays of hypc- 
dermic syringes, even of 10 and 20 c.c. 
capacity, were inconvenient. To facilitate 
the uninterrupted continuity of the infiltra- 
tion and edematization, I devised an 
injecting apparatus of 500 c.c. capacity 
which delivered the solution under pres- 
sure at any required speed. This appliance 
is figured in my papers of 1900 and 1901. 
The receptacle was first made of glass and 
later of metal, which would not break and 
could stand any degree of air pressure. 
Many workers in the same field, in tis 
country (Farr, Bartlett, Dunn, Sores:), 
in Vienna (Moszkowicz), and others «e- 
vised apparatus for the same purpose, bu. | 
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be\ieve the pneumatic infiltrators that we 
firs: used in 1895 and since in my clinic, 
were probably the first designed for this 
purpose.*” 

\part from nerve blocking by intraneural 
injections, and the three essential adjuncts 
already mentioned, we improved our tech- 
nique and increased its scope by substitut- 
ing the less toxic synthetic eucaine 8 for 
cocaine in 1898 (introduced by Vinci and 
Merling, 1897) and continued to use this 
until novocaine (procaine, neocaine) was 
introduced by Einhorn and popularized 
by Braun, in 1905-6; and this is the anal- 
gesic that we have clung to for all local 
and regional purposes ever since. We also 
found great help in the psychic preparation 
of the patient for major operations, to give 
a preliminary dose of morphia_ or 
scopolamine. We also learned to economize 
the general anesthetics (chloroform, ether, 
ethyl chloride) and diminish their risk by 
first blocking the field with local or regional 
anesthesia and then starting the operation 
with a few inhalations of a general anes- 
thetic and continuing the operation solely 
by local or regional analgesia,—as Bloch, of 
Copenhagen (1886), Schleich, Ceci, Cush- 
ing, Crile and others were doing about the 
same time. 

By the practical application of these 
discoveries and innovations, as these were 
suggested by a vast number of workers in 
every quarter of the globe, local and 
regional anesthesia evolved from its primi- 
tive beginning in 1884-5, to a stage of 
development in 1899-1905 that (inde- 
pendently of spinal anesthesia, which had 
not yet been exploited) the surgery of 
almost every region of the body had been 
made tributary to its methods. 


COINCIDENT DEVELOPMENT OF SURGERY 
DURING THE LOCAL AND REGIONAL 
ANESTHESIA PERIOD 


Let us bear in mind, however, that it was 
during these fifteen years that surgery itself 
Was In a state of transition from one of relative 
inertia to one of extraordinary activity. 
Surgery was only beginning to profit by the 
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Listerian renaissance. The operations of surgery 
in 1884 were largely confined to the extremities 
and to the surface of the body. There was no 
abdominal, no thoracic, no endocranial surgery, 
and even gynecology had not begun its ambi- 
tious march from the peivis to the diaphragm. 
The Charity Hospital at New Orleans, with an 
admission of 5,300 patients during that year, 
recorded only 172 surgical operations, and one 
single laparotomy, exclusive of the closed 
fractures and dislocations and other minor 
accidents of metropolitan life. Medical and 
pharmacal therapeutics then was applicable 
to 95 per cent of the patients and only 5 per 
cent or less were subjected to surgical opera- 
tions. And that was the experience of every 
large hospital throughout the world. I have 
already quoted Halsted’s experience at Belle- 
vue Hospital in 1884 to show how little surgery, 
even in New York, had profited by the Listerian 
revolution. But after 1885, every year that 
followed recorded some new territory invaded, 
some new operation, some new technical 
acquisition that added new dominion and 
security to the interventions of surgery. By 
the end of the nineteenth century, 1890-1900, 
the dread of the peritoneum had passed, and 
abdominal surgery, more particularly that of 
the pelvic cavity, had gone so far in dealing 
with the ovaries, uterus and adnexa, that in 
1895, Dr. Chadwick, of Boston, President of 
the American Gynecological Association, found 
it incumbent in his presidential address, to 
protest in the name of Gynecology against the 
great excesses that were being committed on 
the female generative organs. 

In 1895 dry heat, steam sterilization had 
replaced Lister’s chemical antiseptics, and 
antisepsis had yielded to asepsis, a word which 
Lister himself had coined to indicate a state 
free from sepsis. 

Roentgen’s discovery of the x-ray came in 
1895-96 to inaugurate a new agency of trans- 
cendant importance to surgery. By illuminat- 
ing the body, diagnosis was marvellously 
simplified and immediately the indications for 
surgery prodigiously multiplied. Roentgenology 
supplemented by the constantly growing 
collaboration of the physiological, biochemical, 
bacteriologic and pathologic laboratories, all 
combined to so regenerate and transform the 
face of surgery that it was no longer recog- 
nizable in 1900 to the surgeons who had been 
nursed in the surgical cradle of the eighties. 
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When we go back to 1885 we are amazed 
when we consider how local and regional 
anesthesia had advanced during the fifteen 
years that preceded the resurrection of 
Corning’s discovery of spinal anesthesia by 
Bier in April, 1899, how it had kept pace 
with the growing opportunities that new 
aseptic surgery had opened for the display 
of its usefulness and its activities. 


LOCAL AND REGIONAL ANESTHESIA A RIVAL 
OF GENERAL NARCOSIS AT THE CLOSE 
OF THE IQTH CENTURY 


Schleich, in 1898, had said that all 
operations that occurred in his surgical 
practice (of that time) could be performed 
under local or regional anesthesia and his 
German contemporaries, Heinze, Oberst, 
Hackenbruch, Braun, Mehler, Briegleb 
and other leading local anesthetists had 
said the same thing. Reclus, the great 
apostle of local and regional anesthesia in 
France, and his pupils, Auber, Gillion, 
Legrand, Kendirdjy and Piquaud, had 
likewise enormously reduced the indica- 
tions of general narcosis. In 1898 he re- 
ported that he had performed 7,000 
operations in which he had been able to 
replace general anesthesia by local anal- 
gesia with cocaine and eucaine. While I 
could not claim as much as Schleich or 
Reclus, I could safely assert in 1900, that at 
our clinic in New Orleans we had gradually 
reduced the indications for the general 
anesthetics to at least 50 or 60 per cent 
of the cases that in previous years I would 
have had to resort to ether or chloroform. 


SCOPE OF THE AUTHOR’S WORK IN THE 
BEGINNING OF THE 20TH CENTURY 


The truth is that during the decade of 
1895-1915, our clinic at the Charity 
Hospital had become a center for the 
special cultivation of local and regional 
anesthesia. Neuroregional anesthesia by 
intraneural cocainization, or nerve block- 
ing, had a special appeal to me as it did to 
most anatomically trained surgeons. My 
assistants, and notably Dr. Carroll W. 
Allen, who inherited all my teachings and 
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methods as they are reflected in his ‘ine 
book on “‘Local and Regional Anesthes::” 
(first edition in 1914), had become experts 
in its practice. Every case admitted jor 
operation was always examined with the 
view to the possible application of local and 
neuroregional anesthesia. The students «nd 
interns attached to my service were like- 
wise imbued with the same spirit. This I 
encouraged as a splendid anatomical exer- 
cise, especially, as it made them realize 
the practical value of an accurate knowl- 
edge of the regional distribution of the 
peripheral nerves which prior to the intro- 
duction of neuroregional anesthesia had 
become a mere relic of undergraduate 
teaching to the average surgeon and was 
not cultivated except by the specially 
trained neurologists. 

It was in this way that the earlier 
surgery of the extremities, including ampu- 
tations, excisions, ligations and extirpation 
of tumors, was made subservient to the 
combined neuroregional and _ infiltration 
methods. In the face, mouth and jaws the 
most remarkable results were obtained by 
blocking the Gaserian and sphenopalatine 
ganglia and the branches of the trifacial by 
blocking them at their basal or exit 
foramina in the skull. 


RELATIVE SENSIBILITY OF THE TISSUES 


In the neck, including the supraclavicular 
regions, blocking of the cervical plexus at its 
origin in the spine, permitted us to do long 
and tedious extirpations of tumors and 
arteriovenous aneurysms; in the anterior 
half of the neck and submaxillary regions, 
simple blocking of the field by infiltration 
usually sufficed for the thyroid and the 
larynx, including laryngectomies. In the 
thorax, the intercostal nerve block, and in 
the abdomen, gastrostomies, cholecystos- 
tomies, colostomies and enterostomies, 
herniotomies and interval appendec- 
tomies, were performed by neuroregional 
infiltration, and mesenteric or visceral 
infiltrations. 

All the operations on the external mele 
generative organs, including lithotomics 
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and suprapubic cystotomies were done with 
local or regional anesthesia; the cervix, 
vagina, perineum, hemorrhoids and all the 
operations in the anorectal region were 
executed painlessly in the same way. 

But it was plain even then that local 
and regional surgery had its decided 
limitations, more especially in the visceral 
surgery of the pelvis, abdominal and 
thoracic cavities, though less so than in the 
spine and endocranial contents. 


We soon learned that very extensive work 
could be done on the brain and spinal cord 
provided the sensibility of the cranial and ver- 
tebral coverings was well controlled; and much 
the same work was going on in a number of 
clinics in this country where local and regional 
anesthesia was especially cultivated (Crile, 
Cushing, H. G. Kelly, Wyeth, Bodine, Van 
Hook, Levis, et al.), not to speak of the im- 
mense work that was done in Europe, as 
reflected in the monographs and text books 
that had already appeared in France (Reclus, 
and his pupils Auber, Legrand; in Germany, 
Braun, Heinze, Schleich, Hackenbruch, Bumm; 
in England, Barker; in Italy, Ceci; in Switzer- 
land, Kummer; in Finland, Krogius, et als.). 

The study of the comparative sensibility of 
the tissues and organs of the body also engaged 
our attention during that period. The great 
monographs of Oscar Bloch, of Copenhagen 
(1898), and of Lennader of Upsala (1901) had 
not yet appeared, but the conclusions arrived 
at by von Frey (1894-1896), and Goldscheider 
(1894) had established the practical fact that, 
apart from the papillary layer of the skin and 
mucous membranes, the sensory and mixed 
nerves—the sensibility of ail the organs and 
tissues of the body was so dull that they were 
practically negligible from the viewpoint of 
local analgesia. This conclusion had been fore- 
shadowed by the ancient observations of Haller 
and Piorry at the end of the 18th and beginning 
of the 19th centuries. They were merely the 
precursors of the far more definite studies of 
Lennander (1901), Kast and Meltzer (1907), 
Ritter (1908-9), Kappis (1913-19), Hoffman 
(1920) ete., which cleared the way for the far 
more precise information that the contempo- 
rary study of the segmental distribution of the 
cere’ rospinal nerves in relation to the somatic 
and .isceral, sympathetic and parasympathetic 
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nerve supply to the various visceral organs has 
recently brought out. 


American Journal of Surgery 


BIER AND THE ADVENT OF SPINAL 
ANESTHESIA (1899) 


It was only when Bier, in April, 
1899, rediscovered and recast the technic 
of Corning’s subarachnoid anesthesia that 
we realized that the scope of nerve blocking 
had been extended in a way that promised 
to overcome all the difficulties that hitherto 
had barred the anesthetic control of the 
abdomen and would eliminate much of the 
neuroregional technique that we had so 
laboriously constructed for the lower ex- 
tremities. This event was the signal for 
a wave of enthusiasm which, with alter- 
nating oscillations of exaltation and depres- 
sion, has finally risen to the high tide 
level that it has reached today. 


AUTHOR’S EARLY EXPERIENCE WITH SPINAL 
ANESTHESIA 


Impressed by the remarkable results 
obtained by Bier and Tuflier in the 
preceding months, I gave my first spinal 
injection on November 19, 1899, using 
eucaine 8 for this purpose, but the result- 
ing anesthesia was unsatisfactory. One 
month later, on December 18, 1899, | 
renewed the attempt with cocaine, using 
1 c.c. of a 1 per cent solution, repeated in 
five minutes, injecting it between the 
third and fourth lumbar spaces. The result 
was extraordinary, not only a complete 
anesthesia of the body below the waist 
followed, but it gradually extended to the 
neck and head to a less degree, but suf- 
ficiently to pinch and puncture the skin 
of the face and neck without pain. The 
operation was for hemorrhoids, with the 
patient in the lithotomy position and the 
pelvis high up. This probably accounts 
for the widely diffused anesthesia. No 
untoward or alarming symptoms occurred 
during the operation and the patient 
recovered, but the then usual reactions 
followed: chill, nausea, vomiting and rise of 
temperature. This, I believe, was the first 
published operation that was performed 


Me 
‘ 
au 
a 
- 
£ 
4 
4 
beget 


American Journal of Surgery 


370 


under spinal anesthesia in this country, 
with the difference of only a few days of the 
case reported by J. B. Murphy, in Chicago, 
which followed. I then continued to use 
cocaine, but never exceeded the height of 
the second lumbar vertebra. The results 
from the purely analgesic viewpoint were 
admirable in anesthetizing all the regions 
below the waist, but the chills, headaches, 
vomiting and febrile rise which occurred so 
frequently made me doubtful of its advan- 
tage over general narcosis with ether. 
I was about to publish my experience in 
the first 50 cases, when a series of accidents 
in the last three—one an abdominal 
hysterectomy for fibroid, in which the 
patient was saved only by persistent 
efforts at artificial respiration; another, a 
hyperpyrexia with a temperature of over 
104°F., and a third with an intense rachial- 
gia and headache that persisted for months 
—made me realize that the dangers of 
spinal anesthesia with cocaine could not 
possibly be compensated by the simplicity 
of the technique or the effectiveness of 
the anesthesia, so much so, that I, in 
company with many other pioneers, aban- 
doned it altogether until novocaine was 
introduced by Braun in 1905-6. The 
relative freedom of novocaine from the 
frequently violent toxic and meningeal 
reactions which I had observed with 
cocaine made me return to the method with 
increasingly satisfactory results, but never 
to exceed the limits of the twelfth dorsal or 
first lumbar space for abdominal work 
above the waist and the third lumbar for all 
work in the pelvis, the lower extremities, 
the genitourinary tract and the anorectal 
region. 


STATISTICS OF THE CHARITY HOSPITAL OF 
NEW ORLEANS 

Up to 1927, when I resigned from active 

service at the Charity Hospital, I had per- 

formed a total of 232 spinal anesthesias with 

novocaine, including cases in my _ private 


practice, and had gone through the gamut of 
the innumerable suggestions, in regard to 
postural or gravity methods of spinal anes- 
thesia, and the various synthetic substitutes 
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for cocaine (eucaine 8, stovaine, tropacocaine, 
apothesine) that cropped up from time to ‘ime 
as superior and safer anesthetics, but I c!ung 
to novocaine as the most satisfactory anes- 
thetic. In my private practice I continue« to 
resort to spinal anesthesia for the surgery of 
the lower extremities and in the infraumbi ical 
regions previously mentioned. Other mem)ers 
of the Hospital Staff, especially the genito- 
urinary surgeons and gynecologists, who found 
spinal anesthesia particularly adapted to their 
needs, practically did all their work with it. 
Gradually all abdominal surgery up to the 
diaphragm became subservient to this practice. 
P. Graffagnino*! reported 7322 spinal anes- 
thesias, including 699 major operations, which 
had been recorded in the hospital from 1899 to 
1926. Novocaine was the anesthetic used in the 
great majority. There were 34 postoperative 
deaths which were attributed to other causes 
than the spinal anesthesia. Since this report 
(1926), the practice of spinal anesthesia has 
rapidly increased, and with such remarkable 
speed, that in 1932 the annual report of the 
Hospital showed that in a total of 10,118 
operations, 4562 had been performed with 
spinal anesthesia, and only 3050 under ether. 
In other words, 45 per cent of the operations 
had been performed under spinal and 30.1 per 
cent under ether! Certainly a remarkable show- 
ing for spinal anesthesia that has no parallel 
in any other institution of the same size in the 
United States, with the possible exception of 
Dr. W. W. Babcock’s Clinic at Temple Uni- 
versity in Philadelphia. At the same time, local 
and regional anesthesia, exclusive of spinal, had 
been resorted to in 1242 operations, or 12.2 per 
cent of the total operations for that year. In 
the combined total operations performed dur- 
ing the years 1930, 1931 and 1932, 28,208 
operations had been performed of which only 
3343 were by local and regional non- -spinal 
anesthesia (including a few paravertebral, 
trans-sacral, caudal and splanchnic). This gave 
an average percentage for three years of 11.4 
per cent for the local and regional anesthes'a, a 
striking contrast with the 55 to 60 per cent 
local and neuroregional anesthesias in my 
practice at the hospital in 1899, immedi: -ely 
preceding the Corning-Bier discovery. 


COMMENTS 


This drop in the purely local or regional © .¢s- 
thesias will give an idea of the tremen ous 
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enc oachment that spinal anesthesia had made 
on both the general narcosis and the local 
met ods of analgesia in the course of the thirty- 
four years that spinal anesthesia has been in 
existence. It is also evident that in this hospital 
at least, general anesthesia has found, in spinal 
anesthesia, a most aggressive competitor (45 
per cent spinal vs. 30 per cent general narcosis)! 
It is well to state, however, that even in the 
hospital there is a marked diversity of opinion 
and practice among the members of the staff, 
as is shown in the much lower proportion of 
spinal anesthesia in other departments which 
deal with the same kind of clinical material. 
Furthermore, spinal anesthesias in other 
hospitals of the city show a much more re- 
stricted use of this practice and a more balanced 
adjustment between the general narcosis and 
the spinal anesthesias. 

The outstanding fact is that the immediate 
mortality attributable to the anesthetic as it 
appears in the gross statistics is undoubtedly 
low, but a more thorough investigation of the 
reactions and sequelae that follow this method 
is lacking and still waiting a closer analysis of 
the mode of recovery that follows after spinal 
anesthesia. 


We can readily understand that a 
method which is capable of providing 
such complete and relaxing anesthesia of 
the abdomen and its contents, and accom- 
plishes this great desideratum with a 
simplicity of technique and a minimum 
of apparatus and assistance; which dis- 
penses with the services of a_ trained 
anesthetist, often permitting a raw interne 
to do the injection while the surgeon 
washes his hands, should be captivating to 
many surgeons who, in successfully at- 
taining the objective of the operation, 
regard as negligible the post-anesthetic 
headaches, nausea, vomiting, obstinate 
backaches and still graver sequelae that 
so oiten complicate and delay the re- 
covery of the patient. Spinal anesthesia, 
like all forms of anesthesia, is largely a 
matter of personal habit, of experience and 
environment. The popularity or pre- 
ponc-rance of any one method of anes- 
thesis is not a proof of its intrinsic 
Supe‘ority over other methods. 
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PRESENT STATUS OF SPINAL ANESTHESIA 


That the exceptional preponderance of 
spinal anesthesia in this hospital is at 
variance with the general consensus of 
opinion in the United States was well 
shown by Stanton’s questionnaire in 1927, 
which was addressed to 640 leading sur- 
geons in the United States, and which 
showed*? that the great majority,—67 per 
cent,—did not resort to it, or, if they did 
in the past, they had abandoned it. Shel- 
don,** of Boston, in his last review of the 
progress of anesthesia for 1932 states that 
it is estimated that only ro per cent of the 
anesthesias in New York are spinal. 

It is notable that in a clinic so conserva- 
tive and well organized as the Mayo Clinic, 
spinal anesthesia has steadily dropped from 
16.4 per cent in 1931 to 13 per cent of the 
anesthesias in 1932, and that general 
anesthesia by ether and gases had pro- 
portionately increased from 30.6 per cent 
IN 1930, to 35.11 per cent in 1931, and 
52.04 per cent in 1932. 

Anyone familiar with the progress of 
anesthesia in this country knows that, 
by the side of many very able surgeons who 
depend almost exclusively upon spinal 
anesthesia for their abdominal work, the 
tendency of the great majority in the 
large metropolitan hospitals of New York, 
Boston, Philadelphia, Chicago, and San 
Francisco, is to be very restricted and 
discriminate, if not altogether indifferent 
to the method. It will suffice to read the 
very instructive and impartial report of 
Drs. Forgue and Basset at the meeting of 
the French Surgical Congress of 1927 
(based on analysis of 132,230 cases con- 
tributed by 75 representative clinics of 
Europe and America) to see how thor- 
oughly discordant and contradictory is the 
world evidence regarding the status of 
spinal anesthesia at the present time. And 
we arrive at the same conclusion after 
reading the exhaustive survey of the lead- 
ing clinics of the world (including the 
United States) by Lorenzetti, of Milan, 
which was presented at the International 
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Surgical Congress held in Madrid last 
year, in which spinal anesthesia constituted 
one of the major subjects of discussion. 
There we see that the likes and dislikes for 
spinal anesthesia are not limited to individ- 
uals and institutions, but even partake of 
the character of national tendencies and 
prejudices, as we realize when we compare 
the undivided adoption of spinal anesthesia 
in Roumania with the indifference with 
which it is regarded in Germany, the 
Germanic and Scandinavian countries, 
England, and, with the notable exception 
of New Orleans, in the United States. 
I cannot go farther in the discussion of 
spinal anesthesia except to say that we 
are here, thirty-four years after it was 
introduced by Bier and Tuffier into surgi- 
cal practice, and still the profession is 
everywhere engaged in a real plethora of 
discussion to determine its merits in com- 
parison with other methods of anesthesia. 
This is due in a large measure to the very 
copiousness of the suggestions of new an- 
esthetics and new techniques which in- 
vestigators and chemists are periodically 
bringing before us as ideal anesthetics, 
claiming that when injected into the cere- 
brospinal fluid they can be limited in their 
action to any desired level of the cord with 
absolute effectiveness and yet with perfect 
safety. We now know that despite procaine 
(novocaine, neocaine), percaine, panto- 
caine or tutocaine, neothesine and spino- 
caine, this ideal has not been attained. The 
very fact that caffein strychnia and now 
ephedrine are administered simultaneously 
with the spinal injection, is the best proof 
that, despite all the new anesthetics and 
new techniques, the danger of bulbar 
paresis and arterial hypotension which we 
had learned to fear with far greater reason 
in the cocaine days, still remains a poten- 
tial and unpredictable danger. Therefore it 
seems to me that, as long as we are dealing 
with a method that is capable of “block- 
ing” the most vital conducting functions of 
the cord and medulla, and which differs 
from all other neuroregional blocks by its 
liability to widespread and uncontrolled 


Matas—Local Anesthesia 


Aucust, 1934 


diffusion from the primary seat of the 
injection, we should confine its use to the 
special indications and limitations which 
a large and growing experience has demon- 
strated to be relatively safe. In this | 
emphatically subscribe to the conservative 
and eclectic conclusions of Forgue and 
Basset in their world survey of 1927. 

Personally I regard spinal anesthesi as 
the supreme attainment of regional anes- 
thesia but I do object to the routine, 
indiscriminate and wholesale use to which 
it has been put in many quarters. 


* 
* * 


In this discussion of spinal anesthesia, we 
have dealt with one of the burning ques- 
tions of the day. The discussion began with 
its birth in 1899 during the second decade 
of the semi-centenary of local and regional 
anesthesia, and it has remained foremost in 
the arena of debate ever since. This debate 
has been kept alive, not only for the 
reasons previously given, but by the ap- 
pearance of new rivals in nerve-blocking 
which, in the fourth and fifth decades 
of our semi-centennial history, have risen 
to dispute its supremacy. 


THE BEGINNINGS OF SPLANCHNIC AND 
PARAVERTEBRAL ANESTHESIA: 
SELLHEIM, LAWEN, KAPPIS, 
BRAUN, FINSTERER 


The doubts, uncertainties and anxieties 
that so often attended the injection of 
cocaine and its early synthetic succedanea 
into the spinal canal and their diffusion in 
the cerebrospinal fluid without absolute 
control stimulated the search for safer and 
more controllable methods of accomplish- 
ing the same end. It was then that the 
practicability of blocking the somatic and 
visceral sympathetic distribution of the 
spinal nerves by injecting them _ indi- 
vidually at their emergence from the spinal 
canal and beyond their connections with 
the sympathetic ganglia, suggested itself 
to several searchers. According to Braun, 
it is probable that Hugo Sellheim, of Leip- 
sig, was the first to put this idea into 
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execution in 1905, for the purpose of 
ane: ‘hetizing the anterior abdominal wall 
in laparotomy. This is denied by Finsterer, 
as ¢.[|heim injected the lower intercostal 
and iliohypogastric nerves at their 
emergence in the intercostal spaces with- 
out including the visceral branches. This 
germinal idea remained dormant until 
1909 when Liwen, a brilliant assistant of 
Trendelenburg, at Leipzig, assisted by von 
Gazza, began the systematic study of the 
new method of extradural spinal anesthesia 
as it applied to the sacral branches of the 
cauda equina. Cathelin in 1903 had already 
demonstrated in Paris that the sacral 
plexus could be reached epidurally by 
injecting the anesthetic solutions into the 
sacral canal by way of the sacral hiatus, 
and this was the beginning of caudal 
anesthesia. Liwen and von Gazza did not 
avail themselves of the hiatus, but attacked 
the problem of sacral anesthesia by inject- 
ing the sacral branches directly through 
the posterior sacral foramina. In this way, 
parasacral anesthesia originated and came 
out of Liwen’s hands a finished technical 
and analgesic accomplishment. Then fol- 
lowed the physiological and experimental 
studies of Niemann (1910) and the more 
re clinical researches of Kap- 
pis (1911) who definitely formulated the 
technique (1914) which we now designate 
as the paravertebral method of regional 
anesthesia in its segmental application to 
the continuity of the spinal column. It 
was evident that in blocking the spinal 
nerves at their exit, by paravertebral 
injections, the prevertebral sympathetic 
ganglia connected with them, through the 
nervi communicantes, were likewise blocked 
by the anesthetic; Kappis, going a step 
further succeeded in controlling the ab- 
dominal sympathetic, the solar plexus, 
semilunar ganglia and the splanchnics by 
bathing them in the anesthetic solution 
which he injected into the retroperitoneum 
by the lumbar paravertebral route. This 
was » brilliant achievement which at once 
lifte: regional anesthesia to another high 
peak of usefulness. From this on, splanch- 
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nic anesthesia took rank as a rival of spinal 
anesthesia in abdominal surgery and 
especially of the stomach and subdiaphrag- 
matic organs. The anatomical knowledge, 
experience and expertness required for the 
safe application of splanchnic anesthesia 
by the paravertebral method restricted its 
use to relatively few experts. To obviate 
the technical objections to the vertebral 
route, H. Braun devised (1917) the an- 
terior abdominal approach by which the 
anesthetic solutions are injected into the 
retroperitoneum of the coeliac region where 
they are diffused to the solar plexus, 
semilunar ganglia and splanchnics. This 
method necessitated the preliminary block- 
ing of the anterior abdominal wall, and 
often required supplementary infiltrations 
of the lesser omentum and other mesos, as 
Finsterer practiced. 

Finsterer, who had primarily advocated 
the posterior paravertebral route of Kap- 
pis, joined Braun in 1918 in preferring the 
anterior abdominal approach. He soon 
became its chief exponent and has re- 
mained conspicuous as its leading apostle 
ever since. In consequence, splanchnic 
anesthesia is now represented by two 
groups of splanchnic surgeons: those who 
practice the posterior or vertebral route: 
Kappis, Preiss and Ritter, Denk, Jurasek, 
Kutcha-Lisberg, Metge, Dollinger, Siegal, 
Roussiel, Labat and Carachan, et al., and 
those who adhere to the anterior or Braun 
method, including Finsterer and his school: 
Batchlechney, Behre, Tolken, Haberer, 
Finochietto, Foltanmacher and especially 
Judine in Moskau. Both methods have 
been considerably modified, but despite 
these modifications which are intended to 
simplify the technique and increase its 
sphere of action, splanchnic anesthesia is 
limited in its indications to the surgery of 
the supraumbilical and subphrenic organs. 


De Takats, of Chicago, in an able article** 
showed that as far as the efficiency of the 
splanchnic anesthesia, it was about equal by 
both methods with some advantage in favor of 
the anterior route. In 1288 cases of splanchnic, 
by the posterior (Kappis) method, there were 
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75.23 per cent complete, 13.43 per cent partial 
successes, and 11.33 per cent total failures. In 
808 splanchnics by the anterior route (Braun), 
86.75 per cent perfect anesthesias, 9.15 per 
cent partial, and 4.08 per cent total failures. 
There were 9 postoperative deaths in the 
posterior group and none in the anterior. 


COMMENTS ON SPLANCHNIC ANESTHESIA 


Without laying stress on statistics or 
attempting to pass on the relative merits 
of the anterior and posterior methods of 
splanchnic anesthesia, we can say that both 
have special indications, limitations and 
serious objections. To see Finsterer do a 
splanchnic by the anterior route and Labat 
by the posterior or paravertebral method 
is to witness performances of equal merit 
which leave the observer in doubt as to the 
superiority of either. In both cases the 
precision of the technique, the certainty of 
the anesthesia and the security of the 
patient from accidents, leave the impres- 
sion that we have been present at a triumph 
in regional anesthesia. The impression is all 
different when we see the same procedures 
in inexperienced hands. We then realize 
the uncertainties and the dangers that 
attend both methods and we begin to 
question whether either method can com- 
pare in simplicity and safety with ether 
and the gases, or with spinal anesthesia as 
practiced by the general surgeon and his 
anesthetists. Furthermore, a splanchnic 
anesthesia by either route is an operation 
in itself which is superadded to the tech- 
nique of the operation for which the 
anesthesia is only a preliminary step. 
While granting that surgical anesthesia in 
general is a function that is best exercised 
by qualified specialists, it must be admitted 
that splanchnic anesthesia requires for 
its proper application an anatomical vision 
that the average anesthetist does not 
possess, 

The question now is not so much how 
superior one mode of splanchnic anesthesia 
is over the other, but to what extent is 
either preferable to modern inhalation 
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narcosis or even spinal anesthesia, de >ite 
the acknowledged imperfections and daw. 
backs of the latter. In so far as the ab- 
domen is concerned, the question is still 
open for discussion for it is evident hat 
we are not ready for decisive conclus:ons 
when we consider that recent suggest ons 
which tend to simplify the splanchnic anes- 
thesia still await trial and verification. | 
refer especially to the method of abdominal 
anesthesia suggested by Baruch* and 
Siedel*® which would seem to reduce 
splanchnic anesthesia to its simplest terms. 


BARUCH, SEIDEL AND BANKOFF 
Baruch and Seidel, in order to block the 


nerve endings in the abdominal cavity, injected 
quantities (up to 600 mm.) of a 4 of 1 per cent 
novocaine solution directly into the abdominal 
cavity through a median incision (previously 
anesthetized by local field block). Seidel tried 
the method in 48 cases and obtained complete 
anesthesia of the abdominal cavity in 31 cases. 
Finsterer, in referring to this method in 1923, 
expressed his doubts regarding its efficiency and 
safety. Recently, however, Dr. George 
Bankoff,37_ of Manchester, has revived the 
inethod without mentioning Baruch or Seidel. 
He claims that by this simple procedure, he is 
able to obtain complete anesthesia of the 
peritoneum and_ contained’ organs. The 
anesthesia lasts two hours and therefore any 
kind of abdominal operation can be performed. 
“The intestine is paralyzed and relaxed, no 
kind of peristalsis can be observed and the work 
on any organ is easy. The peritoneum is opened 
by a short preliminary incision through which 
200 c.c. of 14 of 1 per cent novocaine solution 
in injected into the peritoneal cavity. Absorp- 
tion of the fluid is slow and no toxic eflects 
need be feared. After completing the operation 
the excess of fluid is aspirated with a suction 
apparatus.” He claims perfect success with this 
method in over 500 major and minor abdominal 
operations without a single fatality attributable 
to the anesthetic itself. He challenges spinal 
and general inhalation anesthesia to s0w 
better results. 
It is remarkable that this suggestion w ich 
appeared twelve years ago should have at- 
tracted such little attention. There is no dc ibt, 
as I know by actual experience, that the : vere 
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cont2ct of a weak novocaine solution has a 
deci'ed anesthetic effect on the serosa and the 
infil-ration of the mesentery will also anes- 
thetize large areas of the intestinal tract. The 
fear of toxic effects from flooding the peritoneal 
cavity with even weak solutions of novocaine 
has had a deterrent effect upon the trial of this 
method, but it would appear that this fear 
has been exaggerated, especially since we are 
able to remove the excess of the anesthetic 
solution by suction. At this stage we can only 
say that if this method were verified by further 
experience, it would promptly displace the more 
difficult and dangerous methods of spinal and 
splanchnic anesthesia now in vogue. 


REGIONAL ANESTHESIA AND THE SURGERY 
OF THE SYMPATHETIC SYSTEM: 
JABOULAY, ALEXANDER, 
JONNESCO 


Quite apart from its surgical preoperative 
analgesic application, the. paravertebral 
block has served other purposes in the 
diagnosis, prognosis and treatment of 
visceral and peripheral diseases in which 
the motor, sensory, circulatory, reflex and 
trophic functions of the sympathetic sys- 
tem are chiefly involved.* 


* Thirty-five years before the discovery of cocaine 
anesthesia or we had heard of the neuroregional nerve 
“block,” the surgery of the sympathetic had its founda- 
tion in the clinical experiments of Claude Bernard and 
Brown-Séquard, who in 1852 first demonstrated the 
existence of the vasomotor nerves. Half a century had 
to elapse before this fundamental fact found surgical 
application in the ganglionectomies and ramisections of 
the cervical sympathetic performed in the last decade 
of the 19th century (1894-1900) by Jaboulay, of Lyons, 
Alexander, of Liverpool, and Jonnesco, of Bucharest, 
who almost simultaneously conceived these operations 
for the relief of epilepsy, exophthalmic goiter, trigem- 
inal neuralgia, ete. Jaboulay, who is justly known as 
founder of the surgery of the sympathetic system, ex- 
tended his ganglionectomies and radicotomies to the 
sacral sympathetic (by the anterior sacral route) for 
the cure of pelvic neuralgias and spastic disorders 
(dysmenorrhea, vaginismus, etc.); he also exposed, 
stripped the abdominal aorta, and directly massaged 
the coeliac axis, semilunar ganglion and solar plexus 
for the relief of spastic and painful gastric disorders 
(pylo-ospasm, gastric crises, neuropathic intestinal 
mete rism, ete.), and in 1897, performed the first peri- 
arter':| sympathectomy of the femoral artery for 
troph ¢ ulcer of the foot. All these operations recognized 
the \ isomotor, sensory and trophic functions of the 
symp thetic system. We all know how (1913) Rene 
Leric ¢ and the Lyonese School have revived and 
enlar: cd upon the work of their distinguished master. 
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SYMPATHETIC RAMISECTIONS, GANGLIONEC- 
TOMIES AND ALCOHOLIC NEUROLYSIS 
AS THERAPEUTIC ADVANCES OF 
THE DIAGNOSTIC NERVE BLOCK 


It was only in the decade 1910-1920, 
when the researches of Liwen, Kappis, 
Finsterer, Braun and others had proven 
that the prevertebral ganglionic chain and 
the splanchnic and sympathetic could be 
blocked with anesthetic solutions by the 
paravertebral route, that regional anes- 
thesia entered into a new phase of hitherto 
unknown possibilities. The exploitation of 
this new advance in so far as neuroregional 
anesthesia is concerned was at first chiefly 
confined to its application in abdominal 
and pelvic surgery. But it soon became 
apparent that further advance in regional 
anesthesia could be accomplished by ex- 
tending the paravertebral segmental block 
of the spinal nerves and their corresponding 
sympathetic ganglia along the length of 
the spine, including the cervical and the 
sacral nerves. Great progress had been 
accomplished in the definite mapping of 
the vertebral segments with their corre- 
sponding units of visceral and cutaneous 
(somatic) distribution when a new wave of 
clinical and experimental investigation was 
started in this country at least, by the 
surprising revelations of the Australian 
surgeons Royle and Hunter in 1924. These 
investigators demonstrated that relief of 
deforming contractions and __ spastic 
paralyses (Little’s disease) could be ob- 
tained by cutting off the sympathetic 
nerve supply to the musculature of the 
affected parts. This procedure was based 
on the assumption of the dual innervation 
of muscles by the cerebrospinal and 
sympathetic nerves; the sympathetic alone, 
controlling the muscular tonus. The fact 
that muscular relaxation could be obtained 
by excluding the sympathetic supply of 
the muscles without touching a single 
cerebrospinal nerve appears to confirm 
this theory. While the cure of spastic 
paralysis still remains a_ therapeutic 
problem, the effect of the cervical ganglion- 
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ectomies and radicotomies which were 
performed at the time, especially by Adson 
and his associates at the Mayo Clinic 
(1925-30) and Diez, of Buenos Aires 
(1925), and others, had the effect of stimu- 
lating further research on the old lines laid 
down by Jaboulay, Jonnesco and Leriche 
in utilizing the analgesic and vaso dilating 
effect of sympathetic ganglionectomies and 
radicotomies in the treatment of the 
ischemic disorders of the peripheral circu- 
lation, It was soon demonstrated that a 
blockade of the sympathetic paths whether 
by surgery or by alcoholic neurolysis was 
more effective in dilating the peripheral 
blood vessels than the stripping and 
excision of the arterial sheath with its 
contained sympathetic fibers as practiced 
by Leriche, and the innumerable surgeons 
all over the world who, in the last decade, 
availed themselves of his _periarterial 
sympathectomy either by the knife or by 
alcoholic neurolysis for the relief of the 
ischemic disorders of the extremities. The 
fact that the vasomotor tracts in the spinal 
cord could be blocked by general narcosis, 
spinal anesthesia (Ipsen), and by para- 
vertebral anesthesia or alcoholic injections 
into the spinal nerves and ganglia, and by 
blocking the posterior tibial nerve at the 
ankle (Morton and Scott, 1932) con- 
tributed immensely to facilitate the clinical 
differentiation of the spastic from the 
organic obstructions in the peripheral 
arteries of the lower extremities. In the 
vascular disorders of the upper extremities, 
the ramisection of the cervical sympathetic 
or the alcoholization of the lower cervical 
and upper dorsal ganglia was also resorted 
to as a means of improving the circulation 
in Raynaud’s disease and other ischemic 
vasospastic disorders. 


THE DIAGNOSTIC, PROGNOSTIC AND THERA- 
PEUTIC NERVE BLOCK: TRIUMPH OF 
THE FIFTH DECADE OF LOCAL 
AND REGIONAL ANESTHESIA 


From this on another epoch of research 
in clinical sympathectomies and_para- 
vertebral nerve blocks was inaugurated for 


Matas—Local Anesthesia 


the relief of cardiac, aortic and pulmonary 
pain which was followed by the extra: rdi- 
nary development of special clinics i; al] 
the large medical centers of the coun:ry, 
for the study and treatment of the pe: ph- 
eral vascular diseases. 

In the presence of these innumereble 
applications of the regional nerve bloc: we 
have now come to realize that the jocal 
anesthetist has outgrown his name and his 
primitive functions. He has now stepped 
into a new world of complex and varied 
medical and surgical relations in which 
simple analgesia for the prevention and 
suppression of surgical pain stands only 
as a symbol for the primitive trunk of a 
tree which is now overshadowed by the 
foliage of its innumerable ramifications. 

From the mere analgesic nerve block 
we have passed on to the diagnostic, to 
the prognostic and the therapeutic block 
which, it now appears, are the most 
luxuriant offshoots of the parent tree. 
And the rapidity with which these branches 
have grown within the short space of the 
last five years, is simply prodigious. 

The permanent relief of pain .n trigem- 
inal neuralgia, of sciatic neuritis, of 
causalgia, of the aching and burning pains 
of the ischemic limbs of arteriosclerotics, 
of angina pectoris, of aortic aneurysms, of 
tabetic crises, of inoperable cancer, are 
mere illustrations of the extension of the 
therapeutic nerve block, by the alcoholiza- 
tion of nerve ganglia and nerve trunks, to 
which the neuroregional anesthetists have 
all contributed since Schlosser’s alcoholic 
injections in 1903, but not with such an 
intelligent appreciation of its effects until 
Labat’s researches came in 1933 most 
helpfully to elucidate them. 

The diagnostic and prognostic blocks {ind 
their most striking illustration in the differ- 
ential diagnosis of hepatic, gastric, renal, 
appendicular and pancreatic pain; also in 
ileus paralyticus from mechanical obstruc- 
tion. More important still is the differen ‘ial 
diagnosis between arterial spasm nd 
organic obstruction, so important, p'08- 
nostically, in all the ischemic disorder: of 
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the peripheral circulation, viz., thrombo- 
angitis obliterans, arteriosclerosis, Ray- 
naud’s disease, erythromelalgia. 


THE CUTANEOUS VISCEROSENSORY RE- 
FLEXES AND LOCAL ANESTHESIA 


In this connection, I cannot omit a 
reference to another great advance in the 
differential diagnosis of the acute visceral 
diseases in which local anesthesia plays a 
significant role. I refer to the abdominal 
viscerosensory reflexes which manifest 
themselves by localized areas of sensibility 
or hyperalgia in the skin overlying the 
diseased viscus or organ. This remarkable 
phenomenon has held the attention of 
clinicians even before Ross (1888), Head 
and Mackenzie (1895), Sherren (1903), 
Robinson (1908), Cope (1924), et al., 
gave special attention to it as a fact with- 
out clearly accounting for the mechanism 
of its production. Though the diagnostic 
importance of the “Head zones,” or “re- 
ferred pains,” as these are known, has been 
questioned in the past, the fact that the in- 
tradermal infiltration of the sensitive skin 
area with a solution of novocaine or other 
local anesthetic will inhibit and suppress 
the deep visceral pain without the slightest 
apparent connection between the abdomi- 
nal wall and the diseased viscus, confirms 
the reflex and metameric character of this 
sign. The clinical evidence so carefully and 
convincingly presented by Dr. Livingston*® 
in his recent contributions to the subject, 
especially his original methods of eliciting 
and mapping the “reflected algic areas” on 
the abdominal surface, has given these 
viscerosensory reflexes a definite status as 
diagnostic aids of great value in the acute 
affections of the appendix, gall bladder, 
ureter and other organs. 

These and so many other illustrations 
4 the diagnostic, prognostic and therapeu- 

value of prevertebral, ganglionic and 
tie sympathetic nerve block are 
illusrations of the new departure in seg- 
menial sympathetico-spinal localization, 
as we see it revealed in all its immediate 
sign'icance in the admirable papers of 
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Labat (1920-1930), P. D. White (1927- 
1932), Swetlow (1925-1933), Woodbridge 
(1930), Livingston (1932-1933), Rush 
(1934) which reflect so much credit on 
American enterprise. I should also mention 
the recent less familiar but stimulating 
foreign contributions of Noburo Ishikawa, 
A. Trias, Lorenzetti and Dogliotti to the 
discussions on regional anesthesia at the In- 
ternational Congress of Madrid, in 1933,*° 
all of which attest to the international 
interest that is now centered on these new 
advances. In this connection I cannot omit 
a word of praise for that admirable 
American repository of current researches 
in anesthesia and analgesia edited for the 
International Anesthesia Research Society 
by that indefatigable and devoted worker, 
Dr. McMechan, whose unselfish labor is 
only rewarded by the indispensable value 
of his publication to all earnest workers in 


this field. 


THE PROSPECT; CONCLUSIONS 


And now we have come to the end of the 
retrospect which I have attempted to 
revive in the light of my personal participa- 
tion in the historic subject which especially 
interests this society, and which I have the 
honor to share with it today. 

I have lingered so long on the past that 
I must be brief with the present and still 
briefer with the prospect that the present 
activities of the regional anesthetists hold 
for the future of their specialty. 

In the first place it appears to me that 
the regional anesthetists are engaged at 
present in too many paths of exploration 
to determine or even suggest their ultimate 
destination. I am impressed with the basic 
character of Dr. Livingston’s statement 
that the “importance of regional anesthesia 
lies in the fact that through nerve injec- 
tions we may voluntarily bring about the 
isolation of any region or organ of the 
body.” It sums up with aphoristic brevity, 
the summum maximum, the summit that 
regional anesthesia has attained in the 
fiftieth year of its existence. I also believe 
with him that it is a legitimate ambition 
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to-hope for the day, perhaps not far distant, 
when experimental and clinical physiology 
“will make it possible to differentiate 
between the trophic, the thermic, the 
vascular, the motor, as well as the pain- 
conducting fibers, to all parts of the body, 
to each viscus in turn, which await sepa- 
rate management and refractioning by 
selective drugs, thus far unknown.” This, 
I believe, is no idle dream. But by the time 
that it comes true, it is probable that the 
status of regional anesthesia in its relations 
to itself and to general narcosis will have 
been better clarified and defined. 

We must bear in mind that general anes- 
thesia by inhalation narcosis and its prean- 
esthetic hypnotic preparation with the 
barbituric compounds (luminal, amytal, 
etc.) and other synergistic agents and 
methods, has made enormous progress in 
the last ten years and is steadily gaining 
ground, and nowhere more than in this 
country. It is a question whether the con- 
scient surgical analgesia obtained by the 
spinal and splanchnic methods will be able 
to cope with the constantly improving 
gases and safety devices that are making 
general narcosis safer and more effective 
for the major operations of surgery and 
fast removing the dangers and postopera- 
tive complications that in the past made 
ether and chloroform so objectionable. As 
anesthesia in any form is merged insepara- 
bly with the progress of surgery, it is a 
question whether the sphere of anesthesia 
as a whole will not be enormously con- 
tracted when some of the diseases, such as 
cancer, which furnishes the most frequent 
and gravest interventions of surgery, will 
have been extinguished, just as the anti- 
toxin of diphtheria has dropped the cur- 
tain upon one of the most dramatic 
episodes in the career of the surgeon. It is 
not unreasonable to believe that the day 
will come when specific antitoxins or vac- 
cines will be found that will eliminate the 
great streptococcic, staphylococcic, and 
colonic infections which are responsible for 
the most frequent and urgent calls on 
Surgery. It is evident that the field of the 
anesthetist will be much restricted when 
these Utopian dreams are realized. In the 
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meantime it would be idle to prophetize. 
The future will take care of itself and it js 
our first duty to face the living realiti«s of 
the present. The glorious achievements of 
the past serve to incite our aspirations and 
ambitions for a greater future. As your 
president has well said, there was much 
pioneering done in the past, but there is 
still more pioneering left to satisfy the 
ambitions of the most adventurous explor- 
ers of the present. At this moment when the 
medical world is seething with creative 
activity and is moving forward in rhythm 
with the titanic march of scientific progress, 
and when anesthesia is bubbling over with 
new ideas, new inventions and revolution- 
izing discoveries, the scientific mission of 
this Society finds its greatest fulfilment in 
stimulating original production, in serving 
as an open forum for the discussion of 
controverted questions and in exercising 
its expert judgment in evaluating the real 
merit of new discoveries and suggestions. 

Gentlemen, I realize that in coming to 
you with this long dissertation I have 
brought much coal to New Castle, and 
that there is little in it that is new to you 
except, perhaps, that I have been an 
interested witness of the events that | 
have related. There is great truth in one 
of the classic aphorisms that are inscribed 
on this building: “Res ardua_ vetustis 
novitatem dare novis auctoritatem”: It is a 
hard task to give freshness to the old and 
authority to the new. But still, it is true 
that it is upon the old that we must build 
the new. 
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BOOK REVIEWS 


QPERATING RoomM PROCEDURE FOR 
Nurses AND INTERNES. By Henry C. 
Fa'k, M.p. Rev. Ed. N. Y., Putnam, 1934. 


This book was originally published in 1925 
and has had a good reception from the profes- 
sion. This revised edition has brought up to 
date the technique of operating-room pro- 
cedure. Sixty additional and new illustrations 
have been included in this edition. 

Any one doing surgery should be familiar 
with the details of operating room procedure, 
and we can bring to mind no book that better 
fulfils this object than this work. 


CurIRuRGIA DEL Do ore. (The Surgery of 
Pain or, More Particularly, the Surgery of 
the Peripheral Innervation of the Sympa- 
thetic Nervous System.) By Ignazio Sca- 
lone, M.D. Milano, Ulrico Hoepli, 1931. 


This book is based upon original research 
in this new and most interesting field of sur- 
gery. The author teaches at the University of 
Milan. He takes up in succession the anatomy 
and physiology of the peripheral sympathetic 


nerves and their connection with the cen- 
tral nervous system, the surgical procedures 
designed to correct reflex disturbances and 
post-traumatic pains, also lesions of the blood 
vessels, and causalgia. There is a chapter on 
sympathectomy designed to help the healing 
of fractures, another on trophic disturbances, 


and another on angiospasms of various types, 
and obliterating endarteritis. 

Other chapters deal with sympathectomy 
done after the development of a collateral 
circulation following ligature of large vessels, 
with the treatment of pelvic pain and disease 
of the bladder, and with sympathectomy for 
the relief of pain in the kidney, of cardiospasm 
and dilatation of the esophagus, of disturbance 
in the function of the vocal cords, of dis- 
turbances in the stomach and the parotid gland, 
and of disturbance causing vague pains in 
the abdomen. The final chapter deals with 
technique. 

There are forty-four case reports and a fairly 
extensive bibliography. There are a number 
of excellent colored illustrations, and altogether 
the book should be of interest to every neuro- 
surgeon who can read Italian. 


LEHRBUCH DER OPERATIVEN GEBURTS- 
HILFE FUR ARZTE UND STUDIERENDE. By 
Prof. Georg Winter & Prof. Dr. Josef Hal- 
ban. Berlin, Urban & Schwarzenberg, 1934. 


A worth while book written by the well- 
known German obstetricians and gynecologists 
dealing with various obstetrical operative 
procedures. The book (556 pages) is well illus- 
trated, many of the illustrations being in color. 
All operations, from that of simple curettage 
to the involved major procedures are clearly 
described in detail. A valuable contribution 
to the literature for the specialist in this field. 
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EDITORIAL 


MEDICAL EDUCATION 
feito or not influenced by the session, said was askew, and in place 


uncertainty of the times it is true offered their solution of the problem, 

that physicians in our country which, in turn, caused criticism from 
have become conscious of many phases of many groups. No doubt something will 
their calling. We hear of one group who be done. If the depression is not over and 
are dissatisfied with the manner in which physicians continue to feel the pinch of 
students are trained for their life’s work. hard times an active minority may vote 
Then, we are told maternal mortality some new hocus-pocus, a sort of a financial 


in the United States continues at a dis- 
gracefully high figure. Another group, 
Interested in the economic aspects of 
the profession, cry out that the entire 
scheme of things is wrong and advocate 
many changes. In this last respect only 
recently the American College of Sur- 
geons offered a solution, which later the 
American Medical Association, then in 
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cure-all that will satisfy a few for the time 
being. But once good times really are 
acknowledged to be permanently back, 
and the incomes of physicians increase 
from 10 to 40 per cent, the present agita- 
tion for economic change will wither and 
die in the sweetness of the night air. 
Recently, we were reading an article by 
Prof. F. Sauerbruch of Germany. Two 
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sentences stood out and we can do well 
to heed them: “The degrading mass- 
work of the insurance doctors will cease 
and in its place will be restored again the 
personal responsibility of the individual.” 
... “He will learn again that the art 
of healing a person is the most personal 
of things, and its essence lies in the com- 
prehension of the sum-total individuality 
of the patient.” But we wander afield. 

To continue to keep and hold the respect 
of the lay public the standards of medical 
practice must be kept high. No matter 
what other issues engage our minds that 
of graduating and developing skillful physi- 
cians must be the paramount concern of 
those who determine the requirements 
necessary before one can be licensed 
and engage in the actual work of his 
calling. 

In all but a few States the law is lax 
and insufficient. One can graduate from 
a recognized medical school, pass a State 
examination and be licensed to practice 
medicine in all its branches. Imagine a 
man graduating from medical school in 
June and attempting to diagnose and treat 
an obscure but dangerous body ill a month 
later. However, the law permits it. The 
same holds true for surgical operations. 
Nothing prevents the recent neophyte from 
doing a laparotomy except brass, a cal- 
loused conscience and the fear of a mal- 
practice suit in the civil courts. 


Editorial 


SEPTEMBER, 1934 

In certain States one cannot take a 
State Board examination before he has 
had at least one year’s interneship in an 
approved hospital. One year, at best, is a 
short time, but it is a move in the right 
direction. The Doctor of Medicine begins 
to get an inkling of what medicine is about 
while an interne. During this period of 
his development he has opened to him a 
wide vista of which the _ non-interne 
usually remains in ignorance throughout 
his lifetime. In medical school he has 
learned to read merely the notes. As an 
interne he learns to put the notes to an 
instrument. 

In this so-called age of super-civilization 
(?) every graduate of medicine should 
have at least a year’s hospital training. 
Without this fifth year of medicine he 
should not be eligible to practice. 

A notable advance in medical education 
are the several national boards that have 
been created, enpowered to decide if a man 
is truly or not a specialist in his calling. 
They are doing excellent work. One day 
the public will realize that a man who has 
passed the requirements of one of these 
boards is a specialist in that branch. When 
this happens the pretenders and pompous, 
incompetent fakirs will be put out of busi- 
ness, and the specially trained workers 
will have the sincere and trusting confidence 


of the general public. 
W. 
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